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Progress Made

Mastitis
Dollars
and Sense
Don J. Kubik 1
How costly is mastitis ? It is estimated that the annua l cost of mastitis (the most costl y disease of
dairy cattle in the United States)
amounts to 1 V2 to 2 billion dollars.
In 1ebraska, mastitis costs about
20 million dollars per year.
Types of Mastitis
There are two basic types o f
mastitis-clinical and subclinical.
Clin ical mastitis cases are serious and ob vious . Lo ss es are
readily apparent to the d airyma n .
Premature culling, milk that is discarded because o f mastitis , and
death are examples of clinical losses.
Sub cli n ical m a stitis cases a re
less appa rent to d a ir ymen. Redu ced milk pro du c ti o n re s ult s
from subclinical mastitis . For exa mple , a mastitis infection in o nl y
one quarter can reduce total milk
production b y 10 to 15 %. The
ationa l Mastiti s Co un cil e stimates that a mastitis infection in
one qu a rter redu ces the in come
potential pe r cow by about $ 150
per lactatio n. Subclinical cases a re
trul y the most impo rta nt source of
m a stitis losse s, a cco unting for
about 70 % o f the total mo ne tary
loss.
Mastitis trea tment is costl y. Antibiotics, drug costs, time required
to treat ca ses, a nd co st for r equired veterin a r y ser vices a mount
to a substantial expense .

Man y Nebraska dairymen are
making signifi cant progress in
mastitis control in their herds as
evidenced by redu ction of their
sec (somatic cell counts).
The profit potential from reducing sec in a 60-cow herd producing 13,000 lb milk at $13 per
cwt is shown in Table I.
T he increase in milk production
is only half to two-thirds of total
potential dollar savings. Other savings include cost of treatment,
labor , premature culling , discarded milk, death , and milk quality. Two groups of dairymen involved in mastitis control to various degrees were studied. The
first group (Table 2) was a representative sample of dairymen who
attended Area Dairy Da ys '79"Mastitis' and who increased the
number of preventi ve mastitis
practices employed . Table 2 shows
the actual change in sec and estimated dollar savings b y these
herds (using a 60-cow herd producing 13,000 lb of milk per cow
at $13 per cwt). Remember, this is
only half to two-thirds of the total
dollar savings.

A second group wh ich shows remarkable change is the Ma stiti s
Demonstration Herds. Their
progress and dollar savin gs are
shown in Table 3 (60-cow h erd at
13,000 lb milk per cow at $ 13 per
cwt.).
As in the other ill ustrations this
represents only half to two-thirds
of the total dollar savings.
Poten tial I s Great
These illustra tions show the
potential of mastitis control and
what has been done by Nebraska
dairymen on control programs of
different intensities.
An effective mastitis prevention
and treatment program will return
about five dollars in total benefits
for each dollar required to carry
out the program.
Such a return on money invested is hard to beat! Mastitis control pays well and should be the
goal of every dairyma n . It pays off
in more milk, better quality milk ,
and reduced disease losses.
'Don J. Kubik is Exte nsio n Dair)' man ,
North east Statio n.

Table l. Lost inco me potential from mastitis control at various SCC levels.
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4
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Table 2. Changes in SCC and added income by fo ur groups of dairymen attend ing Area
Dairy Days '79-"Mastitis".
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Table 3. Mastitis demonstration herd progress and dollar savings when d ivided into four
groups by level of sec
Change in SC
Before

200,000
400,000
700,000
1,050,000

2

s

After

Savings in
milk pe r cow

avin gs in
milk pe r 60-CO\, herd

160,000
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300,000
570,000
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60
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3600
6600
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. In I 980 thirty-two d airy herds enrolled in the Nebras ka Mastitis De m on stration p roject.
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Mastitis Control Demonstration Herds
Don J. Kubik 1
The Mastitis Control Dem onstration H erd project is a n extension of Area D airy D ay ' 79"Mastitis '. The 32 d emo nstra tio n
h erds were estab lish ed to show
how a progra m can work and to
provide hands-on experience for
equ ipm ent dealers , veterinarians ,
a nd fieldmen in th e pre ve ntion
a nd control of mastitis.
This demonstr a tion herd

Thousands
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1980-81 Months on Program

Figu re I. Aver age of aiJ h erd s sh ows a
40 % reduction of somatic cell counts in
milk as comp ared to 1979 (p relimina ry report).

ap proac h helps o ur coo p e ra tin g
fa rm ers put into practi ce those
practices presented at the Area
D a ir y Day . Our h e lp to th ese
herds includes id entifi ca ti on of
problems that ex ist a t eac h farm
and within each h erd a nd suggestions o f h ow best to deal with
them.

Education Program
We also a re working to educate
veterinarians, equ ip ment deale rs,
and fieldmen to deal with these
problems. We h ave had excellent
cooperation a nd support from
these groups a nd feel the y a re adjusting to better meet the needs of
1
ebras ka dairymen.
Fi gure 1 sh ows the ave rage
somatic ce ll count (SCC) in milk
of demonstration herds co mpa red
to 1979. Changes represent a 40 %
reductio n. This is better than ex pected .
fan of these dairymen made
changes as a result of Area Dairy
Days '79-"Mastitis'· and since have
made ad d itional improvements as
a res ult of the control program.
The reduced SCC levels are theresult of the total effo rt. Conti nuation of a good control program is
essential to maintaining low sec
and infection levels.
Figure 2 shows the herd progress whe n divid ed into four different gro up s base d on ave r age
somatic ce ll cou nts befo re start of
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the progra m. H erd s with the hig hest sec initially have shown the
grea test improvement. H erds with
low sec to begin with maintained
their low level.
De m o nstration h erds , during
the program's first yea r , increased
production a n average of 648 lb
milk and 27 lb fat-about 85 in
milk income per cow. This is a reflection of management as we ll as
red uced mastitis.

Problems Identified
Man y diffe rent problem have
been identified . Six common problem areas we re id entified.
Milking Procedures- Areas
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Figure 2. H erd progress wh en d ivid ed
into fo u r groups based on average somatic
cell counts before start of p rogram (prelimin ary rep or t) .

which needed improvement were:
cow preparation for milking ,
cleanliness , stimulation for letdown, drying the udder with unsanitary cloth, fore-milk stripping,
on time-off time , milker adjustment, and lack of teat dipping.
Milking Equipment-Problems
were found in nearly every conceivab le area . These included
overall vacuum capacity, vacuum
leaks, poor responding regulators ,
small line sizes , restrictions in
lines, lack of needed slope, too
many units per slope, and poor
maintenance.
Extraneous
Voltage- U nacceptable levels have been identified in over half the dairies surveyed. These have been primarily
caused by poor wiring. Poor or
lack of ground and neutral wires
and deteriorated wire insulation
were most common causes of
problems. Malfunctioning meters,
pumps and waterers were nextwith problems originating off the
farm of least importance.
Veterinary-Most farms are using a dry cow treatment program.
Common areas needing improvement were in identifying causative
organisms and treating with correct products , treating long
enough , multiple dry cow treatment of selected cows, and avoiding contam ination in treatment
and sampling of quarter milk.
Rations-Ration balancing was
generally good, but energy, protein and phosphorus levels were
identified as low or in excess in
many herds. In some herds full expression of milk yield was
apparentl y restricted. In other
herds feed costs were unnecessarily high due to over-formulation.
Housing and Lots-Low spots
in lots, drop-offs at the edge of
concrete and lack of mounds in
lots were common . Free stalls and
loafing sheds nearl y a ll lacked
adequate natural ventilation and
many free stalls showed lack of
regular maintenance.
Not all cows can be cured , nor
can all deficiencies in all herds be
corrected. At the same time, herd
owners on this program are doing
m,any important things and mak-

ing as many improvements as are
practical in their operations.
The program ' s long range
objective is to reduce mastitis level.
A goal to reduce somatic cell
counts to below the 300,000 level is
possible by reducing new infections and shortening the duration
of existing infections. This will insure higher milk production, lower drug costs, and lower culling for
mastitis-resulting in higher profit:; from milk and breeding stock.
Necessary Practices
Here is a list of practices necessary to effectivel y control mastitis
on your dairy farm .
*Check milking equipment each
six months.
*Service milking equipment regularly.
*Prepare udders correctly.
*Stimulate for milk let-down.
*Attach and remove milkers
properly.
*Avoid contamination when
treating teats.
*Dip teats only with approved
product.
* se screening tests regularl y
and on all new additions to the
herd .
*Sample clinical cows and new
additions.
*Maintain yards and housing.
*Treat for minimum of three
days.
*Provide fresh cow care.
*Feed for production.
*Keep adequate records.
*Treat all dry cows.
*Cull chronic cows .
You must employ the practices
continually and correctl y over a
long period of time if you are
going to effectively control mastitis
in your herd.
The success of the herds on the
program has not come from magic
drugs , secret techniques, or other
miracle cures. Success has come
from identifying the problems in
dairy herds and from adopting a
control program as presented to
all producers in Area Dairy Days
'79-"Mastitis". The same approach
can work for you .
'Don J. Kubik is Extension Dair man ,
ortheast Station.
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Improving Milk Quality

Herd Management
Duane N. Rice 1
The dairyman must approach
mastitis and its effect on milk quality as a herd problem rather than
just a cow problem . Mastitis not
on ly decreases milk quality but
also lowers production . However,
several things usuall y occur before
a dairyman will take actio n :
l . Threatened loss of market
due to poor milk quality:
a. High somatic (leucoc te )
count indicating mastitis.
b. High bacteria counts-may
be due to mastitis.
c. High coliform numbersnot from mastitis, but from
poor sanitation .
d . High post-pasteurization
bacteria-not from mastitis.
2. Lowered milk production .
3. A high number of pos itive
CMT tests (California Ma titis Test).
4 . Increased number of first
calf heifers or cows, or both,
with mastitis.
5. Poor response from mastitis
treatments.
6. High incidence of acute mastitis cases causing sick cows.
7. A mechanical or electrical
prob-lem in the milking
equipment.
The dairyman must first recognize that he has a problem and the
effect it is having on his herd . He
then decides what action to take.
Professional Help
The first and most important action is to seek help fro m a team
consisting of a qualified veterinarian , milking equipment dealer,
market fieldman , and Extension
special ists . The veterinarian
understands m a stitis de velopment, transmission , resistance ,
treatment, and related management factors . The milking equipment dealer understands equipment and can provide the service
needed for proper machine function. The fie ldman can help in
monitoring milk quality and in in-

and Mastitis Control
terpretation of milk quality tests.
Extension personnel are a source
of educational information and
can aid in program coordination.
The dairyman must provide
them with records and other information about the herd to be
helpful.
Records
Study of herd records can revea,
· the quality of milk, the duration
and complexity of the problem.
Herd records will show herd
trends, and indicate sudden
changes in mastitis incidence and
duration. Records of the California Mastitis Test (CMT) , Wisconsin Mastitis Test (WMT) or somatic cell counts can indicate the level
of mastitis in the herd. Clinical
cases, infection type, number of
cows being treated and treatment
response can also be helpful. Evaluation of these records by the
veterinarian should reveal the incidence relative to the stage of lactation, indicating certain types of
problems. The producer must be
willing to reveal all information
for help to be most effective.
Organism Culturing and
Antibiotic Susceptibility Tests

Identification by culturing and
an understanding of the causative
organisms is important in defining
the nature of the problem (Figure
1). Veterinary help in planning
treatments, segregation of animals
and evaluation of herd mastitis
level is recommended.
Initial testing can be achieved by
bulk tank, herd CMT, and clinical
quarter samples of milk which reveal high mastitis levels and primary disease causing organisms .
Culturing samples from all cows in
the herd offers the most accurate
determination of infection.
Laboratory standardized susceptibility or sensitivity testing is
the best estimate available for predicting the effectiveness of an antibiotic against a certain organism.
Antibiotic susceptibility testing on

cultured organisms is valuable
when it receives professional interpretation from a veterinarian
familiar with the problem.
Management of Specific Infections
Staphylococcus aureus, Streptococcus agalactiae, Streptococcus uberis,
and Streptococcus dysgalactiae are

the bacteria causing 95 % of the infections with the remaining 5 %
consisting of coliforms and other
disease causing agents.
Streptococcus agalactiae can be eliminated from the herd with
appropriate therapy (treatment).
Staphlococcus aureus is probably
the most prevalent in Nebraska
herds. It is considered by some to
be nontreatable, therefore , a complete mastitis control program becomes an absolute necessity. The
staphylococcus organism tends to
spread rapidl y. Since this usually
occurs during milking, infected
cows should be permanently identified, isolated, and milked last, or
at least separately, with different
equipment. At freshening, these
"staph" cows, ideally, should return only to the "staph" infected
group of segregated cows. They
should be checked very closely before the y are put back in with
clean animals. Successful treatment of lactating cows is unlikely,
making the dry period the time of
choice to expect reasonable improvement. A complete and continuous control program and multiple dry cow treatment is a necessit y. Cows that continuall y
" flare-up " or are chronicall y infected , provide a "staph" reservoir
and must be culled.
Coliforms: This infection is more
likel y to occur near freshening.
Coliform mastitis is not highly contagious , therefore, segregation is
of less value. An outbreak of coliform mastitis may be traced to
poor environmental conditions
and/or poor equipment sanitation.
Clean, dry areas for calving and
proper nutrition of the dry cow is
necessary to minimize coliform
mastitis.
Metabolic disorders , such as
milk fever, exposure of the udder
to adverse conditions, and injury
5

are conditions which stress the cow
and may result in more coliform
infections. When cows "go down "
the risk of teat end contamination
is greatl y increased . Sanitizing
teats before milking cannot be
over-emphasized .
Monitoring
It is necessary to monitor clinical
infection rates , mastitis level ,
pathogen changes , equipment
function and sanitation procedures.
Surveillance of herd status ,
equipment and facilities :
1. Examine regularl y DHI
sheets and other records to determine the number of CMT positive
cows .
2. Culture samples and get
laborator y interpretation b y a
vetennanan.
3. Check milking equipment
two to three times per year.
4. Analyze a monthly sample of
milk from the bulk tank for bacteria, somatic cells, flavor and other
factors that affect milk quality.

Modern Mastitis Control

To minimize the wide range of
problems that cause mastitis, a
modern control program is essential. This program consists of:
I. Maintaining functionally
adequate milking machines .
2. Following sound milking
procedures.
3. Dipping teats with an effective product after every milking.
4. Treating clinical cases early,
as prescribed by your veterinarian.
5. Treating all quarters of all
cows at drying off.
6 . Culling chronic cows, and
cows that do not respond to treatment.
Summary

A herd approach to the production of quality milk, and mastitis
incidence is the onl y effective
means of dealing with this costly
disease. Knowledge of the disease ,
professional help, and the dairyman 's ability and willingness to
adopt the required procedures are
keys to a successful program.
1
Duane
nan.

. Rice is Extension Veterina-

Attention to milking equipment is essential for control
of mastitis.

Equipment Maintenance Pays
Stan Wallen 1

During the 1979 UN L Area Dairy Days program abo ut 284 dairymen were surveyed abo ut mastitis co ntrol effo rts u ed o n their fa rms.
The same dairymen were surveyed aga in o ne yea r later.
One question as ked o n th e surve ' as , "H ow often does a milking
eqw pment serviceman visit your fann ?"
Each dairyman wa al o as ked to re po rt hi herd 's last somatic cell
count. A summ ary of res po nses to th ese questions is given below.
f requency of se rviceman 's
fa rm visit

Never
O nce per yea r
Eve ry six mo nths
Between I and 3 mo nth
When called
T otal n umber of res po nses

A ,·g. so matic

Responses

38
51
97
77
21
2 4

~

re ponse

cell count

13.4
18.0
34.2
27. 1
7.4

383,66 1
3 10,72 1
233 ,9 18
226.445
23 ,72 1

As frequency of isits increased , the a erage o matic cell count
decreased. Fanns visited every six months or more often had a mean SCC that
was about 150,000hnl less than those who reported their erviceman never
visited. Farms vi ited o nly o nce per ea r had a m ean SCC almost
80,000/ml higher th an those visited eve r six mo nth s or mo re often .
D~creas in g a cow' so matic cell cou nt by 150,000 will res ult in an
addtuo?al 21 ~ y ound s of milk/lactatio n . Ass umin g milk is wo rth $ 12/
cwt, this addmonal produ ctio n returns 26 .16 mo re pe r cow . In a
50-cow herd , th e gros return wo uld be about $ 1,300. At th e sa me
time, d ollar losses due to discard ed milk, veterinar and drug expe n s ~s , as well as average cow li fe pan wo uld increase, thereb improvmg the overall profit picture.
How often d oes your dairy equ ipment se rvice ma n visit yo ur
farm ? Make him part of "yo ur" mas titis tea m.
1

Stan Wallen is Exte nsio n Food cientist.
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The vacuum regulator is a vital component of the milking system. It requires regular maintenance.

RegulationMore

Is
Better!
Gerald R. Bodman 1

Regulation . Who needs it? Who
says more is better ? The a nswer to
th e fir t qu estion is yo u-yo u, th e
d airyman need mo re regul ati o n .
Who is to say mo re regulatio n is
better? Current research regarding milking systems indicates it is
better .
No , we a re not discuss ing regulation by gove rnme nt age ncies or
go ve rnm e nt inte r fe re nce in th e
dairy o pe ratio n. We ar e ta lkin g
a bo ut r e gul a ti o n o f a n o th e r
kind-regulatio n o f th e vac uum
level in yo ur milking syste m.
One goal in designing a nd o perating a milking syste m is to minimize the ariatio n of vac uum at
the teat-end . Stable vac uum minimizes stress on the udd e r, and reduces th e likelihood of infection

and abnormal teat-end development.
Cyclic Vacuum Fluctuations

Some variation of vacuum is
normal in operation of a milking
system. For example, as an inflation opens and· closes, a variation
in vacuum occurs at the teat-end.
This variation is a necessary part
of the milking process. Because
this variation in vacuum level is repetitious and occurs in a systematic, routine fashion , it is referred
to as a cyclic vacuum fluctuation.
Another form of-cyclic vacuum
fluctuation is associated with milkflow through the line . Through
venting, air is admitted to the claw
to help move milk to the milk-line.
Once milk has entered the milkline, flow is primarily by gravity to
the receiver jar or bulk tank. Cyclic
vacuum fluctuation occurs since
the quantity of milk in the hose
leading from the claw to the milkline varies. Since a column of milk
1 ft (0.3 m) in height produces a
vacuum change equal to 0.9" Hg
(3.0 kPa) the vacuum level at the
teat is affected by milk in the milkhose as well as the vacuum level in
the milk-line. Thus, vacuum fluctuations at the teat are a function
of milk-flow.
As an example, in a highproducing, fast-milking cow, the
milk-hose may be nearl y full of
milk. If we are milking into a highline that is 5 ft ( 1.5 m) above the
cow's udder, this column of milk
will result in a 4.5" Hg (15.2 kPa)
decrease in vacuum level at the
teat-end relative to the vacuum
level in the milk-line. Then, as the
cow nears the end of the milking
cycle and milk-flow through the

milk-hose decreases, the vacuum
level at the teat-end will gradually
increase to where it is nearly the
same as the vacuum level in the
milk-line.
As another example, if we are
using a low-line system with the
milk-line 2 ft (0.6 m) below the
udder and if the milk-hose is full
of milk, the vacuum level at the
teat-end will be 1.8" Hg (6 .0 kPa)
higher than the milk-line vacuum
level. Hence, when we talk about
teat-end vacuum levels, it is important to define at what point in the
milking sequence and with what
rate of milk-flow the measurements are being taken.
A third cause of cyclic vacuum
fluctuation which occurs as a normal part of the operation of a
milking system is changes in
vacuum level due to frictional losses associated with the flow of air
through a line. Vacuum losses due
to friction vary in proportion to
the square of the velocity. That is,
if the velocity of the air doubles,
vacuum losses increase fourfold .
Therefore, limiting air velocities to
a reasonable level is very important in our attempt to maintain
stable vacuum at the teat. An air
velocity of about 25 ft!sec (7 .6 m/s)
or 1500' per minute (455 m/min)
provides an acceptable balance between vacuum losses due to friction and large pipe sizes. This
criterion is used in sizing all lines
leading from the vacuum pump to
the sanitary trap and the regulator. Maximum recommended airflow rates for various line sizes are
given in Table l.
Irregular Vacuum Fluctuations

Some other forms of vacuum

Table 1. Recommended airflow rates for various size pipes used as main vacuum supply
lines.
Pipe
diameter
(in )

1- '1.
1- t/2

2
2- 1/ 2
3
4
5
6

Airflow r<11 e, maximum
cfm (Umi n)
(em )

(3. 2)
(3.8)
(5. 1)
(6.4)
(7.6)
( 10.2)
( 12.7)
(15.2)

American Std .

( AS ~1 E )

18 (368)
18 (5 10)
33 (935)
5 1 ( 1444)
74 (2096)
13 1 (3 710)
204 (5777)
294 (8326)

:\ew Zealand Std . (NZ)

26
37
65
102
147
262
409
589

7

(736)
( 1020)
( 1869)
(2889)
(4191 )
(7420)
(1 1,555)
(16,652)

Table 2. Milking units per slope of milking pipeline.
Milking pipeline diameter
in
(em)

1- '12
2

2- 1/2
3

(3.8)
(5 .1 )
(6.4)
(7.6)

Maximum number of
milking units per lo pe

2

4

6
9

fluctuation are termed irregular.
Irregular vacuum fluctuations are
the result of non-routine happenings within the milking system . Research has shown that new infections are markedly increased when
irregular vacuum fluctuations are
superimposed on cyclic vacuum
fluctuations. Thus, elimination of
irregular vacu urn fluctuations is
an essential pan of a mastitis control program.
One cause of irregular vacuum
fluctuation is operating too many
milker units per slope of milk-line.
As the rate of milk-flow varies the
space between the top of the milk
and the top of the pipe available
for airflow also varies. Operating
too many units per milk-line slope
results in a ver small air space
above the milk. Very high air velocities are thus necessary for operation of the milking unit. Since
pressure or vacuum drop due to
friction varies with the square of
the air velocity, the consequence is
excessive frictional losses and increased vacuum fluctuation at the
teat. This source of irregular
vaq!Um fluctuation can be eliminated by assuring that milk-lines are
installed at the proper slope for
good milk drainage and by not
attaching more units per milk-line
slope than 3-A recommendations. 2
The recommended milk-line slope
is 1" per 10ft (8.3 mm perm) for
milk-lines with welded joints and
1- W' per 10ft (12.5 mm perm) for
milk-lines with couplings. The
number of milker units per slope
of milk line is given in Table 2.
In many situations the performance of a system can be markedly
improved b y changing from a
single slope milk-line and a separate wash-line to a double slope
milk-line with half the units
attached on each side. This change
must be accompanied by a change

tQ a double-inlet receiver jar and a
change in the washing system.
A more severe type of irregular
vacuum fluctuation occurs when
air is abruptly or erroneously
admitted to ~he system. A squawking liner is one example of how
this occurs. Two common causes
of ~brupt vacuum changes and air
admissions are inadequate system
design and poor operator technique in attachment or removal of
milking units. To minimize the
occurrence of such irregular
vacuum fluctuations, the system
must be properly designed and
functionally operational. Good design requires attention to airflow
capacity, vacuum levels, line sizes,
claw design, and inflation selection.
Simply having the vacuum
pump start when the switch is
thrown does not necessarily mean
the system is operating properly.
Maintenance is very important
and must be performed routinely
to assure proper lubrication, clean
filters, and tightness of belts. A
complete system check should be
made every six months or after
500 hours of system operation to
check for leaks, line restrictions
and worn parts.
Inflations must be selected
which best suit the majority of
cows in a given herd. Because of
variations in teat shape and size,
the best inflation for a given herd
must be selected over a period of
time and may change with time as
herd replacements are introduced
into the milking string.
The development of good milking techniques by the operator is
equally as important as system design in minimizing irregular
vacuum fluctuations at the teat
end. Any habit such as squeezing
inflation stems to sense milk flow
must be discontinued. Procedures
which minimize the entrance of air
during the attachment and removal of the unit must also be adopted.
During unit attachment the inflation stem should be held against
the claw ferrule until the cup
assembly is ready to be slid onto
the teat. A vacuum shutoff device
should be used at the claw to allow
complete removal of vacuum from

Table 3. Regulator styles, in order of decreasing sensitivity.
Regulator style

Example

Servo-dia phragm

Sentin el, De Lava l 2-50, Bou-Matic
180, Westfalia Vacurex
Surge Equalizer, Co nde, Bou-Matic
Surge oil-bath

Spring-loaded sleeve
Weighted sleeve
Dead weight

Uni versal, De Laval, Bo u-Matic

the teat prior to unit removal.
Assuming that ever ything is
operating correctly simply because
a parlor is equipped with automatic detachers is also not a safe practice. Good performance requires
the operator to learn proper operational techniques and procedures
for the equipment. Maintenance
must be performed on a routine
basis to assure that vacuum shutoff
valves, milk sensing devices and
similar components are functioning properly. A build-up of solids
on valves and valve seats, damaged
valves and clogged vents are frequently observed faults.
Vacuum Regulators
The vacuum regulator is the
milking system component primarily responsible for maintenance of stable vacuum levels.
Although a vacuum regulator cannot respond instantaneously to
abrupt airflow changes, it should
be capable of compensating in a
very short period of time. Evaluations of regulators have revealed
that wide variations exist between
the various makes and styles of
vacuum regulators. Careful selection and installation of the regulator is an essential part of milking
system design.
To help illustrate why the regulator is important, let's consider
its function. During the static operation or when no units are
attached to cows nearly all of the
air being discharged by the
vacuum pump is being admitted to
the system through the vacuum
regulator. Only air entering the
milking system through air vents
on milk meters , milk sensing devices, claws not equipped with
vacuum shutoff valves , or leaks
would not be passing through the
regulator. In contrast, as the system is loaded or as the demand for
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airflow through the system increases as more units are attached,
the airflow through the regulator
decreases to balance pump capacity against air being admitted elsewhere in the system. Hence, during such occurrences as a unit
dropoff or a sudden admission of
air due to poor operator technique
or squawking, the regulator will
attempt to close thereby maintaining vacuum levels within the system.
As the air admission valve in the
regulator opens and closes, air
velocity and associated air turbulence around the control valve can
be very high causing unstable
vacuum at the regulator sensing
point. This is undesirable since inaccurate sensing of vacuum levels
at the regulator results in vacuum
fluctuations throughtout the system.
Since the ability of a regulator to
accuratel y sense and control
vacuum levels is closely associated
with the design of the regulator,
careful selection of the regulator is
essential. Direct-sensing type regulators in which vacuum levels are
sensed at the point of air admission or at a single valve will nearly
always provide less stable vacuum
than will the newer servodiphragm type regulators. In servo-diaphragm regulators , the
sensing of vacuum level takes
place awa y from the point of
actual air admission. This distance
will range from several inches (em)
to as much as 25 feet (7.6 m) depending upon regulator make and
design. The various types of regulators are listed in Table 3.
Current standards for vacuum
regulator performance state that
the vacuum should be held to
within 0.5'' Hg ( 1. 7 kPa) of the regulator set-point when system loading is varied from zero airflow to

an airflow rate with in 90 perce nt
of system capacity. The regulator
setpoint is determined by allowing
all air to enter the system through
the regulator and reading the corresponding vacu um level. Regulator response is checked by loading
the system b y adm ittin g a ir
through a calibrated airflow meter
positioned at the receiver j ar. As
the airflow rate thro ug h the meter
increases, the airflow rate through
the regulator de c re ases. The
vacuum le ve l is checked a t each
airflow rate throu g h th e meter
across the full range from setpoint
to 90 percent of system capacity.
I n field checks of approximate ly
75 different sys tem s a nd a wide
va riety of regulators, vacuum level
variations across this range of airfl ow r ates h ave been found to
range from zero to a hig h of 4.5"
Hg ( 15.2 kPa).
The vacuum le vel of primary
co ncern in a milking system is teatend vacuum. H owever, as discussed, tea t-end vacuum levels must
be defined in terms of the rate of
milk-flow and mi lk produ ction
from a given cow. At the same
time, however, unl ess the regulato r is performing pro perl y a nd
maintaining a stable vacuum level
a t the receiver jar, maintainin g
stable vacuum at the claw is impossible.
Maintenance

Maintenance of the vacu urn regulators is ery important for proper operation. All makes and mod els require periodic cleaning and
this cleaning must be more extenive than simpl y relpacing the
foam or paper filter which accompanies most regulators or cleaning
of the metal filter on so me other
st les . All vac uum regul a tors
should be completely disassembled
and cleaned at least monthl y. A
mild detergent and water solution
should be used to clean all parts.
Solvents should not be used on a ny
plastic component. A more powerful solvent can be used for mo t
metallic-t ype regu lators. After
cleaning, all parts shou ld be thoroughly rinsed , allowed to dry, a nd
then re-assembled.
With so me regulator s the

vacuum le el a dju stment screw 1
must be loose ned to allow di s- I
assemb ly. In su c h cases the I
vacuum level must be re-set follow- 1
in g re-assembl y. V\ ith most regula- I
tors this is not a difficult task , and
one which can be easily learned. I
Vacuum levels must be returned 1
to their previou s leve l following
maintenance procedures.
I
Although most manufacturers 1
recommend that no lubricants be
applied to the r eg ulator , it h as
been found th at in some cases the I
application of a li ght film of sili- 1
Gerald R. Bodman 1
cone spra will improve regu lator I
response by all owin g urfaces to
Most dairymen remember their
slip by eac h o ther more easil y.
last encounter with electricity-in
Under no circ um stances, however, I the form of a shock. Even when
s h ould oi l be u se d be ca use of
the poss ibility of shock is anticichanges in viscosity with tempera- I pated , uch as when working with
ture and because of the tendency I an electric fence, the results are
to accumulate dirt. In cases where
I nearly alwa s the same-a reflex
regul a tors
routinel y
sti ck
that mo ves us awa from the
polishing of moving parts with a I source of the shock and a sense of
piece of fine emer cl o th will I increased timidness as we attempt
sometime s impro ve clearances I to continue our work.
sufficien tl y to a llow better re- I
Although reactions of cow to
sponse and improved operation.
low-level voltages may not alway
be as dramatic as your touching an
Summary
electric fence, low-level voltagesRe gard less of yo ur views con I and associated curre nts o r
cerning regul a ti o ns in o ther
shocks- ma y cost you and other
phases of production agriculture J Tebra ka dairymen man dollars
and the dairy industry in particu- I each year.
lar, do remember that in the case
I Extraneous voltages (also referof milking s stems more regulared to as stra voltage, transient
tion is indeed better . The most re- I voltage, stray current, neutral-tosponsive and se nsiti ve type regulaearth voltage , transvoltage a nd
tor which is available for systems
similar terms) have received much
of yo ur size sho uld a lways be I atte ntion during recent years. A
selected. Following instal lation , I question s till remain s as to
the regulator shou ld be tested to I whether this pheno menon is a new
determine its respon se o n yo ur
problem or simply the recognition
system. Onl y through good regof an old one. V\ hatever the ca e as
ulator performance and ca reful
voltage levels in a milking parlo r
design of the entire system can the
increase there is nea rl y always a
goal of e limin ating irre gular
corresponding increase in the incivacuum flu ctuations be ach ieved.
dence of mastitis and in difficultie
encountered in achieving uniform
'Gerald R. Bodman is Extension Agricultucow move ment through the milkral Engineer- Li vestoc k Systems.
mg area.
In vestigat ions concerning extraneous vo ltages on
ebraska
2
3-A recommendation refer to standards
dairy farms were started in 1980.
formulated by the International A sociaGoals of the study were to detertion of Milk, Food , and Environmental
Sanitarians and published as "3-A Accepted
mine the frequency of occurrence
Practices for the Des ig n . Fabrication and
and magnitude of extraneous voltInstallation of Milking and :"vlilk Handling
ages and their role as a factor
Equipment", Serial No. 606-02. Copies are
which pre-disposes cows to rna titi
available fro m IA MFES. P. 0 . Box 701 ,
or one which reduces the effectiveAmes, l A 500 I 0.
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Extraneous
Voltage on
Nebraska
Dairy Farms

ness of other aspects of a mastitis
c0ntrol program.
Effect on Cows
T he influence of extraneous
voltage on dairy cows i not well
under tood. l-lowever, reasons for
concern over extraneous voltages
stem from the consideration that
low-level voltages rna cause a response similar to a nerve impulse
signal when passed through the
udder and ma y prevent milk letdown from occurring. The problem is accented b the fact that
mastitic milk has a higher electrical
conducti ity than normal or good
quality milk.
An important com ponent of a
mastitis treatment procedure i
co mplete and thorough milkout of
the udder at frequent intervals. If
extraneous voltage in the milking
center prevent milk let-down and
complete milkout of the udder ,
mastitis control efforts are diminished . The effectivene s of intramammary treatments and medications is also decreased becau e of
dilution by residual milk.
Within Nebraska, extraneous
voltage is defined as any voltage
that is not part of a system design
which exi ts bet wee n an y two
point a cow m ight rea onabl be
expected to touch imultaneousl ,
or at a location where vo ltages
would not normally be expected to
exist. Hence, voltag-es from as little
a 1 millivolt (m ) to level equal
to line voltage [ 120 or 240 volt
(V)] are included in the definition
of extraneous voltage. Con equentl y, extraneous voltage within milking centers are of concern
from both a human safet and cow
health and production tandpoint.
Nationwide, voltages in excess of
500 m V (0.5 V) are generally felt
to be sufficient to warrant concern
and to justify corrective meas ures.
Causes and Solu tions

Extraneous voltages may develop as a result of:
L Induced currents. Induced currents can be caused by electrical
wires attached to or in clo e proximity of and running parallel to
metallic conductor . The solution
to this problem is to avoid running

Extraneou s voltage may be the culprit if
cows are fi d gety and don't like to come
in to th e parlor.

e lectrical conductor parallel to
metallic objects. One investigator
found extraneous voltages being
developed in a tie-stall barn due to
electric cow trainers which were
parallel to a stainless teel milkline.
2. Unbalanced load. Disregard
for balancing of 110 V loads between lines of a 220 V service results in grea tl y increased levels of
current flow through the secon dar neutral conductor. In turn ,
this causes higher current flow
through ground rods and poten tial for "leakage'. Use of good wiring techniques and to the extent
possible, balancing of co nnected
an d demand load s during the
milking operation between both
lines of the 220
service will reduce the likelihood of extraneous
voltages from this ource . The use
of onl y 220 V motors or equipment within the milking center is
recommended for new construction .
3. Improper grounding of services.
Loose connections , undersized
conductors and in some cases the
total omission of a grounding electrode from an electrical service can
result in voltages being present at
various location within the mi lking center. Avoid thi by as uring
that all electrical services are installed in accordance with the ational
Electric Code which requires that all
service entrance center have
adequate grounding electrodes.
4 . Equipment grounding. Failure
to pro vide chassis grounds on
10

motors and other equipment ca n
lead to extraneous voltages should
a malfunction or short occur in the
equipment. Do not use neutral
co nductors
for
equipment
grounding on branch circu its.
eutrals and grounds mu st be
kept eparate outside of the service entrance. The neutral should
be grounded at on! one locatio n
in a building.
5. Galvanic action. Voltage may
also develop as a re ult of galvanic
or battery action associated with
corrosion. A ventilation sys tem
should be a part of all milking center installations. Ventilating a
milking center helps control relative humidit levels and the rate of
structural rusting and deterioration within a milking center. Keep
corrosive materials such a feed
and manure awa y from metal objects. Interactions between acid
wash water (pH < 7) used in sa nitizing and cleaning milk-line and
the basic co ncrete floor (pH < 7)
ca n ca use vo ltages to d eve lop.
Con ey all milking system was h
wa ter to the dr a inage system
through pipe or defined channels.
6. Electrical shorts. Deterioration
of conductor in ulation in curcu its
or windings of motors as well as
poor wiring technique in plugs
and receptacles ca n result in the
de velopment of extraneous vo ltages . The on! solution to thi
problem is to assure that the entire
electrical service system is installed
utilizing appropriate wire types
and good wir in g techniques.
Where circuits or motor windings
how insulation deterioration , they
should be replaced .
7. Utility lines. The primar
neutral of the electric suppl system is required to be grounded at
specific intervals. If grounds are
removed thro ugh corros ion , accidents , or acts of vanda lism ,
grounding electrodes located on
the farmstead will be forced to carry a larger part of the primary
neutral current flow. These increased neutral currents in turn
cause greater voltage in uncle irable locations. Help your REA do
a better job b reporting loose o r
damaged ground wires.

Where to Start

In surveys of more than 100
Nebraska dairy farms, voltages
were found to range from 0 to 120
V (line voltage) . Voltages in excess
of the 500 m V "threshold of concern" level have been measured in
at least one location within the
milking center or around waterers
on 58% of the farms.
A wide variety of problem areas
have been identified in surveys
conducted to date . Some of the
most frequently observed or encountered problems are listed below . Use them as a check-list to
troubleshoot your farm.
1. Electrical service entrance-Inadequate grounding. In man y
cases the water line was originally
used as a primary ground . When
metallic water lines are replaced
with non-metallic piping the quality of the ground is severely diminshed. Grounding electrodes are
recommended on all service entrances.
2. Motors and other electrical service equipment-Improper grounding or lack of grounding.
3. Switch and control boxesAccumulation of dust and debris.
The result is an increase in extraneous voltage leve ls with increases in relative humidity.
4. Electrically heated stock water
tanks-Deteriorated insulation and
faulty heating elements.
5. Fan motors within the milking
center-Deterioration a nd corro-

12. Electric pulsators-Deteriorated wire and corroded or loose
terminals. This is a common cause
of DC voltages within the milking
center.
13. Knock-out closures on service
boxes-Failure to install. When
knock-outs have been inad vertently or inappropriately removed , the
openings should be closed with
knock-out caps. In several cases
rodents nests were found in and
around electrical contacts. The result is varying voltage levels with
variations in moisture conditions.
14. Stock watering tanks or other
watering de vices-Poorl y ·maintained . Accumulations of feed
materials and other organic matter
frequentl y increase the deterioration rate of water tanks . The decomposition of the organic matter
frequentl y results in DC voltages
in and around stock tanks.
15. Ventilation of the milking center-In adequate or non-existent
with the retention of high humidity levels over long periods of time
and associated high deterioration
rates of metallic components resulting in an increased level and
incidence of DC voltages.
16. Telephone service-Shorts or
poor grounding.
The majorit y of problem s
identified ha ve been on -farm
and due primarily to improper installation and maintenance of the
electric supply system and milking
system components. However, offfarm problems in the form of

damaged REA ground wires, faulty transformers and problems on
adjoining or nearby farms have
also been encountered.
In one installation, reported to
the author, voltages were being
developed by an electrical wire
which had rubbed through the
tower on a windmill on an adjacent, abandoned farm. The distance from the service box to the
windmill tower was great enough
to produce sufficient voltage drop
so the current flow was insufficient
to trip the curcuit breaker. The result was a constant voltage through
a neighboring farm milking center.
Measuring Extraneous Voltages

Experience suggests that identification and correction of extraneous voltage problems is best
left to indi viduals with training
and expertise in electrical system
design. The broad range of possible causes of problems requires an
understanding of the overall system installation . A need to make
measurements around "hot" wires
makes safety a constant concern.
Identification of sources of extraneous voltages is a necessary
first step in solving a problem.
This requires use of a voltmeter
capable of distinguishing between
AC and DC voltages and capable
of responding to ver y low voltages.
Most needle-type voltmeters do
not meet these criteria . In contrast, the circuitry of most digital

SIOn.

6 . Switches and receptaclesBroken or otherwise shortcircuited .
7. Electrical conducton -Damage
to insulation by rodents.
8. Fluorescent lighting ballastsFaulty. Residential type lighting
fixtures should not be used in a
milking center. Use industrial
quality fixtures with waterproof
enclosures.
9. Milk transfer pumps-Shorted ,
corroded,
or
improperly
grounded .
I 0. In-parlor f eeding systemsDust accumulation in electrical
components.
11 . Electric fencers-Improperly
grounded.

Proper grounding is the key to correcting extraneous voltages.
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v9ltmeters allows complete separation of AC and DC voltages. A desirable feature to allow detection
of voltage spikes associated with
the start of various pieces of equipment is a "peak lock". This feature
allows the voltmeter to "lock on" to
a voltage spike associated with
high starting currents and continuously display it until the re-set
button is pushed. Use of a voltmeter with this capability resu lted
in identification of problems on
several farms . On one farm the
problem was a fault crowd gate
switch and on the others it was
faulty wiring servicing the milk
pump. These voltage spikes occurred only when the equipment was
first activated.
Solutions
The seemingly "easy" solution to
extraneous voltage problems is to
arbitrarily bond all metallic components together. This approach
is considered unacceptable since it
is generally a solution to a symptom of the problem rather than
correcting the problem itself and ,
in some instances, may actually increase the magnitude of extraneous voltage. In all cases co nscientious efforts should be made
to isolate and correct voltage leakage problems before installation of
ground rods and ground wires in
and around the mi lkin g center.
This does not include ground rods
associated with the basic electrical
system service entrance since these
grounds are a necessary first step
to meeting code requirements.
In new insta ll ations a built-in
grounding m at is reco mmended
within the milking center. Construct the mat by utilizing 6 x 6
welded wire steel mesh within the
concrete in the mil k house a nd
parlor. Tie all steel in the pit floor ,
pit walls , and cow platform
together and assure that all mesh
in the parlor and milk house are
interconnected . Additionally, all
steel parlor su pport pipes a nd
feeders should be attached to this
mesh via welded connections . At
the holding area entrance place a 6
to 8 ft width of mesh within the
holding area floor immediately

o utside the parlo r. Co nstru ct a
gra dual gradie nt to exte nd a
fu rther distance out into the holding area. The recommend ed procedure is to place bars at increasing
distances apart, fo r example, 12,
18, 24, 30 inches as o ne p rogres e
back into the holding area for a
distance of 12 to 15 ft and to interconnect th ese rods to each other
and back to the electrical service
gropnding electrode. This procedure minimizes the potential for
develo pment of hig h voltages just
as the CO\ s ste p into the parlor
from the holding area.
Regardless of the quality of wirin g installation o r co n stru ction
techniques employed , experience
suggests that it is not a safe presu mption that voltages will always
remain at low levels in a given system. For exa mple , durin g the
summer of 1980 two farms were
found to have voltages below the
threshold level. During a followup check in the fa ll of 1980 these
two far ms were both found to have
voltages in excess of 6 volts within
the milkin g ce nter. Hen ce ,
periodic re-checks are necessa ry.
If you suspect you have an extraneous voltage problem as evidenced by shocks , fidgety cows,
poor milk let-down , and so on, request help from your electrician
and REA service personnel. They
can assist yo u in identifying th e
source of problems a nd reco mmend corrective procedures.
Summary

Extraneous voltages have been
found to be a problem on Nebraska dairy farms. Poor equipment
installation and wiring techniqu es,
coupled with a general lack of electrical system maintenance, are felt
to be the major causes of problems. se of a competent electrician to install all electric service
and equipment plus periodi c ,
thorough checks of the electrical
system will help ass ure th at extraneous voltages do not cost you
money in terms of lost profits due
to mastitis, depressed production ,
or increased labor.
1
Gerald R. Bodman is Exten ion Agricultural Engineer-Livestock Systems.
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Modern Milking
Is Different
P. H. Cole 1

You don't milk cow the same
way yo ur gra ndfather did , and if
yo u tried yo u'd be disappointed in
the results . Milking mac hine design and o peration has changed in
recent years. Cow have changed
too . Th ey give m ore milk , a nd
their udders are ge nerall y better
adapted to machine milkin g than
the cows yo ur grandfather milked.
The other major cha nge durin g
recent ears is the increase in herd
size. We sometimes hear abo ut one
individual milking 75 to I 00 cows
an hour b himself. This can mean
a lot more stre son the milker a nd
the cow unle ss prope r milkin g
procedures are used .
Basic Milking Procedures
The basic steps or procedures
for proper milkin g are imple and
traightforward . They are:
1. Provide a stress-free environment.
2. Check foremilk for abnormalitie .
3. Wash and saniti ze udder.
4. Dry udder with paper towel.
5. Attach teat cups promptly.
6. Adj ust milker units during
milking.
7. Shut off vacuum before removing units.
8. Dip teats prom pt!
Let's loo k at the e procedures
one at a time and how some of
them h av e ch a n ged in re ce nt
years.
Stress-free environment-The
milking eq uipment must be in top
working co nditio n . Improperl y
operating equipment ca n ca use
stress for a cow. It ca n also ph ysically injure the cm , a nd ca n result
in mastitis. Stress o n the milker

..

also ca n be a serious problem . It is
difficult to do a proper job of milking if the milker is under consta nt
stress.
Check foremilk for abnormalities-Che c kin g the foremilk
serves three important functions.
First, it serves as a type of early
warning syste m. I f the foremilk
looks abnormal in any way your
cow h as a pro blem th a t needs
prompt attention. Second, ta king a
foremi lk sample is an important
part of the stimu lation process.
Third, this milk of low quality is
eliminated from the milk supply.
Wash and sanitize the udderWashing and sanitizing still ser ve
the same purpo se th ey did in
g randpa 's time . Wa sh water
shou ld be warm. The major difference is that today we recommend
using a single service paper towel
rather than the old towe l or
sponge that grandpa used . Along
with stripping, washing and massaging the udder are important
parts of the stimulation process.
The value of sanitizing the udder
is currently being debated. Some
research indicates that sanitizing is
of little value in preventing mastitis and there is also evidence that it
is effective in reducing certain bacteria on the udder. The Grade A
law still requires the sanitizing of
udders. Certain combinations of
udder sanitizer and teat dip are
irritating to the cow's teats. When
this occurs try a different dip or
san itizer. The current re co mmendation is to use a sa nitizer and
dip made to be used together.
Dry udder with paper towelThe key is to use a single service
paper towel. That is one way to reduce the chance of spreading in-

fection from one cow to another.
Attach teat cups promptly-Today we recommend attaching the
units within 30 to 60 seconds from
the start of udder preparation. We
used to recommend a little longer
wait or lag time. Research in
Europe and California indicates
no advantage to a long lag time.
The reason that the shorter lag
time works is that modern milking
equipment does a better job of stimulating the cow and that modern
cows let their milk down more
promptly.
It is also critical to attach units
properly as well as promptly. Proper
a tta chment means getting the
units o n in a way that allows a
minimum amount of air to get into
the system. Whenever air is let into
the system there is the possibility
of "impacts." " Impacts" consist of
small droplets of milk being forced
back onto other teats and sometimes even into other teats. A void
this if at all possible.
Adjust milker units during
milking-There is no way that a
cow is going to milk out evenly in
all four quarters unless the milker
unit is pro perly positioned. The
present recommendation is to
keep the unit on all four quarters
until milkin g is completed. This
may result in some ove rmilking in
one quarter. However, it has been
clearly demonstrated that a small
amount of overmilking is not detrimenta l when the machine is
operating properly. The major
function of keeping the machine
properly lined up is to prevent liner squaw k.
Many dairy farms use some type
of randal arm to keep the milker
unit properl y lined up with the
udder.
Shut off vacuum before removing units-How a milker unit is removed from the cow is a lot more
important than when it is removed .
It is absolutely essential that the
vacuum be shut off before removing the unit. Liner squawk at this
time is a very seriou s matter. If the
vac uum is not shut off before
machine removal it is almost certain to cause liner squawk, or at
least wi ll let air into the system.
"Impacts" are a serious problem
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anytime but are the most serious at
the end of milking. The teat end is
open, there is little or no milk leaving the teat and the possibility of
milk being forced back into a teat
is great. Research has shown that
cows are more susceptible to contamination and infection late in
the milking period.
On many farms automatic take
off units are being used. Do they
improve milking efficiency? What
effect do they have on production
and mastitis? Most studies have
shown the automatic take off units
do save time and thus increase
milking efficiency. In some operations they do reduce the amount
of overmilking, but they do not
make good milkers out of poor
milkers. Automatic removal units
do not appear to have a major
effect on production or mastitis.
Dip teats promptly-The recommendation is to dip all teats on
all cows at every milking. Dipping
is more effective than spraying.
Use a recommended teat dip, and
if it proves irritating to the cows,
try another brand . Teat dipping
and dry cow treatment are the two
most effective mastitis control
measures available to dairymen.
Dipping is effective in preventing
new mastitis infections and dry
cow treatment is the most effective
way to eliminate existing infection.
For many years it was recommended that milking units be
r insed by dipping into a bucket of
sanitizer between cows. This was
shown not to be effective in reducing the spread of infection, and it
is not commonly practiced today.
However, today automatic backflushing (ri nsing and sanitizing)
equipment is on the market. Current research s hows that this
equipment is more effective in reducing the spread of mastitis than
the old hand method.
Summary
Modern milking demands
equipment in excellent condition,
careful attention to milking procedure, and a high level of sanitation. To put it in the dairymen's
language, it should be Quick ,
Clean and Comfortable.
1

P. H . Cole is Extension Dairyman .

A well-organized milking operation can save many hours and dollars.

Nebraska Style!

Milk Production, Milking Systems
Gerald R. Bodman 1
Every dairyman at one time or
another has been told or has read
about the importance of proper
design and installation of his milking system. Every dairyman has
probably also been told that if his
milking system is going to operate
properl y, complete routine
maintenance is required. Further,
he has been advised that development of good milking procedures
or habits is essential.
As part of a comprehensive mastitis control program started in
spring of 1980, 32 Nebraska dairymen were selected to serve as
cooperators in a demonstration
herd program. The purpose of the
demonstration herds was to show
how implementation of a modern
mastitis control program can reduce costs and losses. A survey and
thorough evaluation of milking
equipment was conducted. Results
indicate that Nebraska dairymen
suffer from a combination of poor
design and installation as well as
poor or inadequate maintenance.
Too frequentl y, dair ymen see
maintenance as changing filters or
filling the oiling system of the
vacuum pump. While these factors
are important, they are inadequate
to assure proper milking system
function.
Contract Arrangements
Man y dairymen now subscribe
to service contracts with their
equipment dealer. With such
arrangements a dealer representa-

tive stops at the farm on a periodic
basis-usuall y every six to eight
weeks-to deliver any required
supplies and to conduct minimal
maintenance procedures on the
milking system . All too often this
maintenance check involves little
more than changing filters on the
vacuum pump and possibly on the
vacuum regulator. A number of
other items require periodic evaluation and maintenance. Among
them are vacuum pump performance, check of system air leaks, belt
tension, line cleanliness , changing
of oil within the vacuum pump,
complete disassembl y and cleaning
of the vacuum regulator and careful inspection of the milking system. The inspection must be thorough to check for deteriorated or
damaged hoses or pipes and to insure thorough and proper cleaning of all milk contact surfaces.
The survey also revealed that
ebraska dairymen are using a
number of poor or improper milking procedures. The net result is
increased mastitis levels or the
potential for spreading infections
thereby resulting in decreased
milk production, increased veterinary expenses, increased culling
rates, and increased labor demands in handling infected cows.
Additionally, these things mea n
decreased dividends or profits
both directly from on-farm operations and indirectl y due to decreased milk market outlet profits.
Decreased milk market outlet
profits are associated with loss of
milk due to antibiotic contamina14

tion , decreased cheese yields due
to high somatic cell counts and
potentially lowered intake of dairy
products by the consumer due to
undesirabl y short shelf life.
Although significant, the findings
of the Nebraska survey are not
unique to Nebraska, but typical of
milking
system
conditions
throughout the .S.
A summary of findings follows .
Housing Facilities-The most
frequentl y found problems with
both free-stall and bedded-pack
facilities were:
a. Poor ventilation resulting in
high odor and moisture levels .
These conditions can predispose
cows to mastitis and other illnesses.
b. Poorly designed , improperly
sized or poorly maintained freestalls. This leads to lack of use ,
great potential for cow injury, and
dirty cows.
c. Inadequate space for the
number of animals housed. This
increases the potential for udder
injury and contamination plus dirty COWS.
Extraneous Voltage-More
than 50% of the farms surveyed
had voltages in the milking center
in excess of the 500 millivolts (0.5
volts} considered to be the maximum acceptable level. Poor electrical and milking system installation and maintenance were the
primary causes of these voltages.
Milking Systems-The survey
included parlors and milking
barns. High milk-lines were found
in 75 % of the-installations. Other
findings:
a. Vacuum leaks and line losses
ranging from 3 to 48% of pump
capacity. Losses should not exceed
10% of pump capacity for systems
up to 100 cfm (2800 Us), ew Zealand (N Z) standard , or 5% for systems up to 200 cfm (5650 Lis)
(NZ). In one situation , losses in excess of 62 % of pump capacity were
discovered.
b . More than 60 % of the
vacuum regulators were poorl y
maintained or of such a design as
to be insensitive to system loading
(increases in airflow demands) resu lting in extreme variations in
vacuum levels. A vacuum regulator should be able to maintain

vacuum levels within 0.5" Hg (1.7
kPa) of the set-point as airflow
rates through the system are
varied from zero to 90% of system
capacity.
c. Airflow capacities were insufficient for proper system operation. Inadequate airflow capacity may be caused by undersized
vacuum pumps , lack of maintenance, line restrictions, or vacuum
lines which a re too small.
d. Loss of vacuum system efficiency. Even where the vacuum
pump was of adequate size, system
airflow capacity was insufficient in
numerous systems. Among causes
were leaks, undersized piping, or
lack of care in the use of bushings,
reducers, elbows, and so on.
e. Milk-lines installed at slopes
less than the current 3-A standards of 1W' per 10' . This caused
vacuum fluctuations and increased
milk foaming.
Preparation for MilkingUdder preparation is important.
Good procedures are necessary to
clean and sanitize the udder, check
for abnormal milk, and aid in the
let-down of milk. Primary problem
areas were :
a. Failure to use a sanitizer in
the udder wash solution . This increases the potential for contamination of milk and udder.
b. Use of cloths or sponges to
wash the udder. This results in
high potential for spread of bacteria from one cow to another.
c. Failure to use single-use
towels to dry cows before unit
attachment.
d. Too much time between
udder preparation and unit
attachment. This time should
generally be 30 to 60 seconds.
e. Failure to foremilk or use a
strip cup to observe milk quality.
Foremilking helps assure good
milk quality and aids in detecting
mastitis.
Milking Procedures-Operator
technique or habits can stress the
cow and cause teat irritation. The
result can be increased infection
rates and mastitis. Survey findings
were:
a. Squeezing inflation stem to
sense milk flow. The result is ex-

treme vacuum fluctuations at the
teat.
b. Failure to provide vacuum
shut-off devices for use before
unit removal. Rem oving units
while vacuum is still being applied
is a cause of teat irritation .
c. Failure to use an approved,
effective teat dip after milking. A
teat dip must be non-irritating and
should contain a bactericide.
Rations-Good nutrition is
necessary for maximum production . Findings showed:
a. Failur~ to use forage analysis
services. The nutrient make-up of
the feedstuff necessary in providing a balanced ration.
b. Improper ration balancing.
This causes increased operating
costs because of increased ration
prices and/or poor utilization of
nutrients . Table 1 indicates the
range of problems found with rations in the Nebraska project. The
bases of comparison are University
of Nebraska-Lincoln recommendations.
Veterinary Practices-Good
veterinary practices are necessary
in a mastitis control program. The
first requirement is consultation
with your local veterinarian to determine appropriate treatments
and treatment procedures. Shortcomings found :
a. Failure to monitor all cows
for identification of causative
organisms. Proper treatment requires knowledge of the infective
agent.
b. Failure to culture all clinical
cases before infusion of any intramammary treatment. Culturing is
for identification of the organism
causing problems.
c. Failure to develop a long
range treatment progra m based
on the infective agents found in a
given herd.
d. Failure to treat all clinical
cases for a minimum of three days
Table 1. Percentage of ration samples
found to be improperly balanced.

Energy
Protein
Phosphorus
Salt

Low

High

52%
32%
16%
36%

16%
36%
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to help cure the problem rather
than simply subdue it to a subclinical status.
e. Failure to dry-cow-treat all
animals as they go dry. Staphylococcus organisms are most effectively treated during the dry
period .
The survey showed that a higher number of cows than anticipated were infected with Staphylococcus aureus bacteria. These cannot be effectively treated during
lactation. Dry cow therapy is essential to control mastitis caused by
these organisms . In some cas es
multiple treatments were prescribed.
Infections due to Streptococcus
aga lactia e were lower than expected. This indicated good treatment procedures during lactation
on the part of the dairymen.
A finding of extreme concern
was the high infection rate of first
lactation heifers. More than onethird of first lactation heifers surveyed were found to have a
staphylococcus infection. Because
contamination of heifers occurs
primarily after freshening , this
high infection rate indicates a
general lack of care in the handling of mastitic cows. Among procedures to help avert contamination of udders of heifers are (a)
milk heifers first , (b) milk convalescing cows last, and (c) exercise
special care in the handling of all
mastitic cows.
Summary
A good mastitis control program
requires careful attention to a
broad range of management factors. It is only through the development of a cooperating local
team invol ving the dairyman ,
veterinarian , market fieldman ,
and equipment dealer backed up
by expertise located at the LandGrant University that an effective
mastitis control program can be
accomplished . It is essential that a
habit of pa ying attention to
seemingly unimportant details be
developed and carefully followed .
1

Gerald R. Bod man is Extension Agricultural Engineer-Livestock Systems.

Table 2. Age at weaning and calf performance during winter month s.

Shifting
From Liquid
to Dry Feed
Foster G. Owen
and
Larry L. Larson 1
Da ir ymen generall y recog ni ze
th e im p o rtance of a sou n d ca lf
raisi ng p rogram . Well bred heifers
a re the basis for gene tic ad va nceme nt of t h e h erd . S u ccess full y
raising a high percentage of heifers born is necessar y to pe rmit the
cull in g inte n s ity r equir e d fo r
m a inta inin g a hi g h-p ro du cin g
herd.
T o r educe losses a nd h ea lth
pr o bl e m s s p ec ia l a tt e nti o n i
neces ar a t the hi g h s tr ess
pe r iod s. Wea ning, wh e n the ca lf
has shifted to d ry feed is co nsidered one of th ese pe riod s.
When Should Calves Be Weaned?
O ver the last 30 years the re h as
been a general tre nd towa rd earlier wea ni ng of d airy re placeme nt
an imals. The re a re a number of
reasons:
1. Feed cost can be reduced by
mi nimi zing th e milk or milk replacer fed and su bstituting less expensive dry feed s.

Weaning age

Calves should be provided a highly nutri•tious, palatable s tarter ration to assure
successful earl y weaning.

2. Less labor is req uired in feeding d ry fee d s co mpa red to liquid
diets.
3 . T h e te nd e n cy fo r ca lves to
scour is less on dry feed co mpared
to liquid diets.
By the earl y 1960's resea rch had
es ta blish e d th a t H o lste in ca lves
co uld be successfull wean ed b
six wee ks of age . Du r in g thi s
pe riod Nebras ka bega n resea rch
to d e te rmin e wh e th e r ea rli e r
weaning wo uld be possible.
Our first ex pe rime nt compa red
wea nin g H olsteins at either three
o r six weeks of age. No diffe ren ce
in growth was fo und by 12 weeks
of age. o di fference in te rm s of
health o r d eath losses were found .
On bo th treatm e nts ca l es we re
wea n e d a brup t ) , acco rdin g to
age.
Since some of these calves, es pecially those wean ed at three weeks,
h ad gai n ed very little a nd we re
ea tin g practically no sta rter a t tim e
of we a ning a no th e r ex perim e nt
was co nducted to co mpare wea·nin g strictly on age with weanin g o n
the basis o f a sp ecific level of sta r-

Table 1. Criteria for weaning.•

Gain in weight, birth to :
6 wk, lb/day
12 wk , lb/da y
Withers height, birth to:
6 wk, em/da y
12 wk, em/day
Sta rter intake, birth to :
6 wk, lb/da y
12 wk , lb/da
Scou rs, % of da ys
Calf losses, No.
Age at weaning, da y

Wea ned

inta ke

Wea ned
after gai n
of 12 lb

.7 1
1. 3

.9
1.4

.92
1.4

. II

. 15

. 14
. 18

. 13
. 15

1.4
3. 1
14
0 of 16
21

1.5
3.3
9
0 of 16
28

1.6
3.2
8
2 of 16
23

Wea ned
at 21 d ar
of age

at I lb sta rter

16

21 da1

3 1 daiS

24

26

T o wea ning, lb
T o 42 d ays, lb

9.5
53

2 1. 3
66

Bod weig ht ga in :
T o 42 da ys, lb

37

42

3

6

I'

3
0

Calves treated fo r sco urs. No.
Calves trea ted fo r o th er
problem , No.
Calves lost, 0 .
aea lf died at 3 1 days. a l\'lrin wea k at binh.

ter mta ke or on th e basts o t th e
a mo unt o f we ig ht ga in ed fr o m
birth.
Ca lves we r e wea n ed e ith e r a t
three wee ks of age, whe n the y had
eaten 1 lb (454 gm) of sta rte r th e
precedin g wee k, or whe n the y had
gained 12 lb fro m birth . Res ults
(Table 1) showed th a t weanin g on
the basis of sta rte r inta ke a nd gain
practicall y elimina ted the d e pressed g r ow th r a t e n o t e d b e twee n
three a nd fo ur wee ks of age in
some calve a r bitraril y wea ned a t
three wee ks of age. T he most significant o utcome of this stud y was
tha t , altho u gh calves wea ned o n
the basis o f age ma y have in curred
g r ea te r stress at wea nin g , th e y
soo n ca u g ht up with th e o th e r
gr oups . In te rm s of growth , li vability, and health these ca lves we re
no t sig ni f ica nt! di ffe rent fro m
calves wea ned by othe r method s.
Wea ning at three wee ks was a
ma rked d ep arture fro m co mmo n
recomme nd ations a nd the re were
ma n y un a n swe r ed que sti o ns . A
lar ge scale, lo n g te rm , e xpe rim e nt
was started to test effects of earl y
weanin g on th e hea lth, livability,
g ro wth ra te , r e pro du cti o n a nd
milk yield throu gh the first lactation . (Details were re po rted in th e
1977-1978 Dairy Re port).
Twenty a nimal s we re assigned
to each of these treatme nts. The
calves wea ned a t three weeks we re
fed surplus colostrum milk , o nce
d aily, thro ug hout the liquid feeding period , whe reas those on the
six week we a nin g prog r a m received normal milk after th e first
d ay on colos trum a nd were fed
their diets twice d ail y. They were

fed the same starter and hand led
alike other than for those differences. These two programs were
equa ll y successful in terms of
growth , health , li va bility, reproduction and milk yield during the
first lactation. U p to six months of
age only two calves were lost on
the control and three on the early
weaning program . Calves on this
experiment were started in a warm
type house , whereas toda y many
calves across the midwest are being
started in outside huts . Consequent ly, we tested the 21-da y
weaning concept with calves in
outside huts.
The experiment compared the
21-da y program with a 31-da y
program . The experiment was begun in November and co ntinued
through the coldest months of the
year. Table 2 shows the growth
and health data from this experiment. There were essentially no
important differen ces between
these two schemes. Only one ca lf
died of the 50 which were
assigned.
Although few health problems
were encountered with our calves
through the liquid feeding period
and immediately following wea ning, in recent years we have had a
significant level of respirator y disorders in calves between about
three and six months of age. Eng-

!ish workers no ted in their research th at calves weaned earl y
seemed more susceptible to respiratory problems.
Recently we sta rted an experiment to evaluate age of weaning
on calf health, especially respiratory problems. Table 3 gives some
preliminar y data . Co mparing
treatments 2 and 3 shows that ,
thus far, weaning at three weeks
ha s produ ce d gains in weight
equ a l to tho se weaned at nine
weeks. Earlier weaned calves consumed about 375 ·tb less milk , but
82 lb more starter ration by 12
weeks of age. Abnormal feces has
been somewhat less common for
early weaned calves. Health of all
calves has been considered good
and no deaths can be attributed to
treatments . Group 1 calves that
shifted to group pens at six weeks
show a depression in growth compared to those shifted at 12 weeks.
Howe ver, health apparently has
not been adversely affected by the
move.
Wean Abruptly or Gradually?
There appear to be no established benefits from weaning gra·
dually compared to abrupt weaning . Observa tion s s ugge st that
when calves are put on gradual
weaning, they generally do not
suddenly increase consumption of

Table 3. Effect of age at weaning and age at shifting from h u ts to group pens on calf
performance and health (preliminary summary).
Treatmen ts
(I)

3 wk "·ean

l

6 \\·k Group

Weight gains at:
6 wk, lb
12 wk, lb
16 wk, lb
T otal sta rter intake to:
6 wk , lb
9 wk, lb
12 wk, lb
Abnormal feces:
cases/calf
treatments/calf

32
82
13 1
44.3

.8
1.5

Cal-ves with elevated (> I 02.5° F)
bod y temperature, No.
Calves with respiratory
problems, No./No. assigned
Death losses, No.

(2 )
3 wk wea n
12 wk G r u p

37

(3)

9 wk w ea n

12 \,·k Group

116
149

36
11 6
153

52
15 1
29 1

33
97
209

.6
1.0

1. 3
1.8

0

2

9/22

5/20

8/19

0

0

1'/19

ac alf died of shock following ,·acci natio n .
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starter as when calves are abruptly
weaned. Calves can change to dry
feed , even when the liquid diet is
abruptly removed from their rations, without digestive problems.
Consequently, abrupt wea ning has
the ad vantage of being less com plicated, gets the calf weaned more
qui ckly and successfull y, a nd is
now a commonly recommended
practice.
Getting the calf to eat the sta rter
feed at an early age is critical in a
successful early weaning program .
We have evaluated a number of
ingredients, additives and feeding
practices. Results of these experiments are presented in a separate
article in this Dair y Report.
Through the ye ars we have
obtained excellent results with formulas high in nutrients, containing mainly rolled or cracked grains
and having a minimum of fines
and dust. Speci·al ingredients
which benefited intake, growth or
both were antibiotics and a coarse
fiberous material.
Some people report that placing
starter feed on the calfs nose , in
his mouth , or in the bucket immediately after its liquid feeding
encourages earl y dry feed consumption. However, in our research neither putting starter up
to the calfs nose or forced feeding
via capsule improved starter intake .
We have found that the most
effective means of inducing the
calfto eat starter feed is to abruptly discontinue its liquid diet. Average starter intake almost doubles
five days after weaning when liquid feeding is stopped at three
weeks of age . Only 1 or 2 % of
calves do not make the shift successfully. If they are not eating
starter within two to three weeks
after weaning, a few feedings of
liquid diet on alternate days will
tide them over.
How Soon to Group?
We have an experiment under
way to help answer this question.
It is generally accepted that when
calves are put into groups too soon
problems ma y arise because of
persistence of the nursing instinct.
Calves sucking on ears, navels and

premature udders are often
observed. Another concern with
early grouping is the exposure of
calves to others harboring disease
organisms to which the younger
animal has insufficient immunity.
Preliminary ·results in this experiment suggest that moving calves at
six weeks following three weeks
weaning may hamper growth rate
compared to leaving calves in huts
until 12 weeks of age.

Recommended Weaning Plan
Since much of our research h as
been done with calves in outside
huts and with animals of the Holstein breed, the following recommendations are based on these
conditions:
I. Following the first days' feeding of colostrum, feed a liquid diet
of surplus colostrum plus any
other milk discarded from the
herd. If additional liquid feed is
needed, use normal milk or a high
quality reconstituted milk replacer. This may be fed once daily and
at the level of about 8 or 10% of
bod y weight ( 10 % suggested in
cold months) and may be fed cool
during the warmer months of the
year.
2. Wean
Holstein
calves,
routinely , at three weeks of age,
bu t delay weaning in extremely
cold weather or if the calf has suffered health setbacks.
3. Feed the calf a set amount of
diet (7 to 10 lb daily for Holstein)
based on bod y weight from the
second day of life and maintain
this same level until weaning,
when liquid feeding can be
abru ptly discontinued .
4. Provide a top quality starter
from the first week of life along
with fresh water.
5. Following weaning at three to
four weeks of age calves may be
shifted to groups when about nine
weeks old.
Weaning the calf does not have
to be complicated and difficult. It
may be simple and easy, yet highly
successful.

1
Foste r G. Owen is Professor, Dairy utrition. Larry L. Larson is Associate Professor,
Dairy Physiology.

Starters with a built-in roughage material improve early intake, weight gains and rumen
development.

Developments in Calf Starters
Foster G. O wen an d
Larry L. Larson 1
When calves are weaned, they
are shifted entirely from very
nutritious diets of either milk or
milk replacers to dry starter feeds ,
greatly different in both physical
and chemical qualities. Thse rations are digested and utilized differently. To help assure continued
sound calf nutrition it is important
that the starter feed have a high
nutritional value and be palatable.
To help insure adequate starter intake special consideration must be

given to the nutrient makeup ,
selection of ingredients and
phys ical preparation . These concerns are of greatest importance
for starter rations fed to calves
weaned at an early age.

Starter Nutrien t Composition
The nutrient specifications of
starters are given in Table 1. The
National Research Council's starter requirements are based on
calves weaned at about six or eight
weeks of age, whereas the early
weaning starter requirements are
for calves weaned at three to five
weeks of age. The higher nutrient

Table I. Nutrient specifications for starter rations.
:-:RC starter"

Earl y wean ing starter

~1in

Nutrient

Protein,%
TD , (%)orE E (Mca l/ 100)
Ether extract, %
Crude fiber , %
Calcium ,%
Phosphorus, %
Vitamin A, I. U .lib
Vitamin D, l. .lib
Antibiotic, mgllb

~f ax

- - - - - 1(% of dry matter) - - - - 20.0
16.0
72 .0
75.0
2.0
5.0
3.0
10.0
.90
.41
.70
.50
.60
.32
2000
750
500
150
20

aRecommended formula tion for calves weaned 6 w 8 weeks of age by the
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Min

~ational

Research Council (19i8).

requirements of the starters for
early weaned calves is to compensate for the low intake of the starter immediately following weaning.
A minimum requirement of
10% fiber is included because of
recent findings that a low level of
coarse fiberous material benefits
starter intake 'and calf growth.
This will be more beneficial for
calves raised on slatted nonbedded stalls. Calves bedded with
straw or edible coarse material will
probably consume sufficient extra
fiber.

Table 2. Starter ration for early weaned
calves.

Starter Ingredients

the calfs limited ability to utilize
nonprotein nitrogen until beyond
six weeks of age.
Of the various possible additives
for starters, it appears that antibiotics have the most proven effectiveness for stimulating consumption and improving growth . The
benefit from antibiotics in the
starter appears to come via its
effect in the rumen. Consequently,
the effect of antibiotics in the starter is independent of the effect of
antibiotics administered in the
milk or milk replacer which bypass the rumen in the course of
digestion . Benefits from antibiotics are not consistent, but are
more likely when calves are being
raised in an old , contaminated
facility, or a stressful environment.
We have also evaluated various
other additives, none of which
produced beneficial responses.
They include dried molasses ,
sodium bicarbonate, a growth
promotant (Ralgro), a hormone
TSH (Thyroid Stimulating Hormone), and a rumen "stimulant".
Others have tested various flavoring compounds with only butterscotch and butter flavor showing
promise.
The basic starter now used in
our studies is given in Table 2. It

Coarse, bulky ingredients with a
minimum of dust are desired .. If
the ration is fed as a meal type
preparation, it should consist primarily of coarsely ground, cracked , or rolled grains. Many commercially produced starters include the finer ground and more
dusty ingredients in a pellet that is
mixed with the coarser ingredients
in the final product. Dust can be
controlled by adding 5 to 10% liquid molasses or by including about 2% animal fat. The addition of
molasses increases the intake of
some starters, but should not be
included at higher than 10% of the
ration because of its laxative nature. Fats have the advantage of
longer effectiveness in dust control compared to molasses which
dries out in a few weeks after ration preparation . Reducing the
dust appears to improve the palatability of starters.
Certain fats may improve energy intake and energy digestibility.
The more saturated fats such as
lard or tallow are preferred. Use
of oils (soybean or cottonseed oils,
etc.) could have a detrimental
effect on ration utilization.
As primary energy sources, oats
and barley appear the ingredients
of highest palatability. However,
corn, wheat and wheat bran are
widely used. In calf preference
studies soybean meal was a more
palatable high protein source than
linseed meal , milk powder, fish
meal, or meat and bone meal.
Urea is generall y not recommended in starter formulations
because of its low palatability and

(%)

Corn, rolled or cracked
Oats, rolled
Corn cobs, ground
Molasses, liquid blackstrap
Soybean meal (44%)

16.4
25.0
15.0
10.0
28.45

~~fu

2~

Trace min-vit premix•
Antibiotic (oxytetracycline)b
Limestone
Dicalcium phosphate
Salt

1.00
.15
.90
.60
.50

~To

supply 2.000 I of vitamin A and 500 IU of vitamin
Dllb o f starter.
provide 15 mg of an tibioticllb of starter.

lrro

includes the nutrient and other
qualities we feel are most important. Since it contains 15% corn
cobs it is classified as a complete
starter. This is a rather recent innovation in starters.
Ail-in-one Starters
A complete, or ali-in-one type,
starter feed had advantages compared to starters fed along with
separate roughages. When the
roughage and grains are combined into a single feed then the
composition of the ration can be
well controlled, wastage of feed
practically eliminated, and the
feeding process simplified.
Addition of added fiber to the
concentrate has generally increased feed consumption and
growth. In addition , built-in
roughages appear to reduce the
incidence of bloat, off-feed conditions and to stimulate the development of muscles in the rumen wall.
Nebraska research involved the
comparison of dehydrated alfalfa,
beet pulp and corn cobs in starter
rations. These were included at V3
of the total concentrate and
formulated as a 1/4" pelleted starter. Results are shown in Table 3.
Considerable improvement in intake was seen with addition of corn
cobs. However, both beet pulp and
corn cob additions proved effective for improving weight gain.
The cob ration proved superior in
stimulating both intake and additional growth , as measured by
bot.h weight gain and withers
height.
Since inclusion of cobs at 33 %
gave considerably better performance than the control starter,
another experiment was designed
to determine the optimum level of
cobs needed for best results. For
this experiment we used 0, 12, 24
and 36% cobs. These were rather

Table 3. High fiber ingredients in calf starters.
Starter rations

Control
1/3 Dehy
1/3 Cobs
1/3 Beet pulp

Total starte r
intake to 8 wk

Bod y wt.
a t 8 wk

Withers height
at8 wk

(lb)
46
46
65'

(lb)
123
117
136'
134'

(em)
78.6
77.9
79.8•
78.7

49

"'Significantl y greater than other \'alues.
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Table 4. Corn cobs in calf starters.
Starter intake

Starters

Control
12 % cobs
24 % cobs
~ % co~

to 6 wk

(I b)
48

50
64
~

Body

\\"ithers height
at 6 wk

\\ t

6 '' "'

at

(em)
7
80

(I b)

11 0
11 4
11 6
11 2

78
78

Table 5. Brome hay and soyhulls as fiber sources in calf starters.
Starters

Control
17 o/c soy hulls
15% brome
Soyhulls and brome

tane r intake
3-6 \\ k

(Ib)
56
58
57
52

finely ground and mixed in with
the regular starter ingredients. In
this experiment, the ration was not
pelleted . Results (Table 4) indicate
that cobs again were beneficial in
terms of intake and growth . The
maximum intake of the cob starter
was at the 24 ~ level. However,
further evaluation of withers
heights, bod y lengths and body
weights, taken after shifting calves
to a standard ration , indicate that
maximum growth was produced
with the 12 % cob ration. With
these benefits , and no observed
detrimental effects from the cob
ration , we now use 15 % cobs
routinely in our calf starter feeds.
Since research elsewhere indicated that various kinds of chopped hays, straws, grasses and other
high fiber materials were also beneficial , a third experiment was
started to evaluate brome hay as a
fiber source along with soybean
hulls. Both of these are commonly
available in Nebraska and offer
different physical types of fiber
sources. The soyhulls represent a
material of fine particle size
whereas the brome has a physical
coarseness and scratch effect. We
evaluated the two singly and in
combination.
Table 5 shows results of this experiment. It was somewhat surprising that neither of these ingredients produced beneficial effects
as related to intake or growth.
However, both were satisfactory
ingredients in starter rations. In
addition, both of these high fiber

3-6 wk

Wi thers height
at 6 ,,-k

(Ib)
27.9
2 .2
26.6
23. 1

(em)
78. 3
78.3
78.6
78.6

Bod"

wt.

gain

ingredients appeared to improve
capacity of the rumen. The combined tre atment of brome and
hulls resulted in development of
the most ideal rumen lining and
the condition of the rumen fluid
was more near! y that of a mature
animal than for those fed the control starter. This suggests that inclusion of some coa rse fibrous
material may improve the transition from higher grain type rations to the higher roughage rations generally fed during the
growing phase, which immediately
follows the starter feeding period .
Although various experiments
have shown some benefits with
different ha ys a nd some with
straw, it appears that most consistent benefits from an added
roughage source to calf starters
come from the use of corn cobs
and cottonseed hulls. Not only do
these ingredients impro ve the
starter, but also lower their cost.
Pelleting the Starter Ration

A number of experiments have
used starter rations in pellet form
and others have used them in the
meal form. However, apparently
there are few studies in which the
two forms have been compared.
Advantages of pellets have generally related to eliminating ingredient dust, and the fact that the
pellets are more readily fed
through certain feeders and feeding systems. The main disadvantage of pellets is that the control of
hardness is very important, yet dif-
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ficult to accomplish. Pellets that
are too soft will tend to crumble,
whereas those that are too hard
are less acceptable to the calf. In
either case consumption will probably be reduced.
Feeding the Starter
It is genera ll y recommended
that the starter be fed along with
free-choice water, but hay or other
roughages not be allowed during
at least the initial cou ple of weeks.
It is suggested that starters be presented to the ca lf during the
second week of age or soon thereafter. Maintain starters fresh and
free from contamination. Offering
starter to the calf by hand for a few
days may help start cons umption.
We usually recommend the continuation of starter feeding until
the calf is co nsuming abo ut 4 lb
per day. At that time, it ca n be
readily shifted onto a grower ration . They are usuall y limited to
about 4 lb of grower ration daily to
encourage roughage consumption . It seems preferable to ma ke
the shift to a grower ration before
moving calves to group facilities.
This may minimize the additional
stress from making a shift to both
a new facility and to a new ration
at the same time.

Summary
Dairy calves can be safely shifted
to a dry feed after three to five
weeks of liquid feeding, if the
starter is highly nutritiou s and
palatable. Inclusion of molasses, or
a low level of fat and about 15 ~ of
coarse roughage material are new
advances in the formulation of
starters to make them more palatable and effective in promoting
growth and advancing rumen development. Calves ma y be shifted
to a grower type ration at the time
they are consuming about 4 lb of
the starter feed. At that time the
ration cost is considerably reduced
and the calf will soon be able to be
shifted to a group situation in
which the cost of both feed and
management are considerably less.
1
Foster G. Owen is Professor, Dair y
Nutrition . Larry L. Larson is Associate Professor , Dairy Ph ysiology.

Feeding for
Better
Breeding
Foster G. Owen
and
Larry L. Larson 1
Reproductive problems appear
to be increasing as dairy herds are
continually challenged for higher
milk production. During the last
10 yea rs we have learned that
many reproductive problems are
related to nutrition and feeding of
the herd.
Research on this subject in the
last several yea rs has demonstrated that the dry cow feeding
program is critical. Essentials of a
sound dry cow feeding program
are presented in another U niversity publication (NebGuide 77-373) .
This report is concerned with
feeding of the milking cow.
Research suggests that the major problem with the dry cow is
due to over-feeding of energy. In
contrast, the major problem with
feeding the high producing milk
cow is an energy shortage. This
occurs in the first part of lactation .
The energy requirement for milk
production reache s a peak at
about six weeks following freshening. However, feed consumption,
even when the cow is full fed, does
not reach its maximum until 10 to
12 weeks after freshening. Until
this time, the high producer will be
taking in less energy than she is
putting out in milk plus that
needed for bod y maintenance.
This results in a negative energ
balance for her bod y. This difference betweei] energy intake and
need is the problem area. Any and
all factors which tend to widen this
area will increase the reproductive
problems for the cow. One of

these factors is milk production.
The high producing cow will have
a much higher requirement relative to her ability to consume and
results in a larger negative energy
balance. An y feature of ration
quality that would detract from
maximum intake will also aggravate this problem .
It is important to recognize how
reproduction is affected when a
cow suffers from an energy deficiency. It interferes with the normal function of the ovaries and
tends to suppress their ac tivity,
causing a delay in the development and growth of follicles. More
silent or weak heat periods will
occur and the interval to first heat
is lengthened . The end result will
be a lower conce ption rate and
more days open.
How ca n yo u determine
whether a cow is short of energy?
The best evidence is loss of bod y
weight. Research shows that cows
losing weight are much more difficult to get pregnant than are those
gaining weight. One report indicates that 67 % of cows bred when
gaining weight conceived, requiring only 1.5 services per co nc~p
tion, compared to 44% conception
and 2.3 services per conception in
cows bred during a period when
losing weight. This points to the
importance of a feeding program
following freshening to bring the
cow into a positive energy balance
as soon as practical. It also emphasizes the critical importance of the
fresh cow ration.
Ideal Ration?
From the standpoint of both
high milk production and reproduction , what is an ideal ration for
the fresh cow? We have known for

man y years that nutrient makeup
of the ration is important, but only
in recent years have we recognized
the significance of ph ysical qualities and factors related to palatability and feed intake. Roughage
should preferably be a high quality
hay during the period just after
freshening. If silages are used they
should be limited to about 30 lb
per head per day. This is especially
important if the silages are relatively high in moisture. The level
of silage ma y be gradually increased over the first several weeks
after freshening , but at least six lb
of hay or haylage should be fed
daily. It is best that the concentrate
ration contain bu lky materials and
other ingredients to make it as
palatable as possib le. Coarse
ground grains, possibly rolled or
crimped oats, brans and beet pulp
are excellent. Feed ingredients of
less than good palatability shou ld
be restricted in amounts and any
questionable feeds omitted. A little
animal fat or molasses to help
minimize dust may also benefit the
ration .
In a recent Nebraska experiment we found that including 21 %
soybean hulls in the grain ration
improved feed intake in the first
several weeks of lactation and resulted in a higher level of milk
production and an improved conception rate (Table 1). This was in
comparison with a similar grain ration primaril y composed of corn
and soybean meal. Both the
soyhulls and beet pulp rations resulted in less severe uterine infections , fewer days open and a more
normal first cycle length.
Method of Feeding
The method of feeding concen-

Rations

Control

terine infection, score'
Fi rst cycle length , days•
Services/co nception , No.<
Days open, 0.
Calving interval, da ys
Mastitis treatm ents, No.
To 98 days po tcalving
Total lactation

.76

So) hulls

.64

.62
18
2.3

27
3.8
135
393

22
3. 1
119
393

2.3
6. 1

1.1
3.4

;at.:terine infection score: 0 = none: I = mild ; 2 = severe.
b,cSoyhulls treatment effect was signifi ca ntl y different from lhe contro l ration .
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Beet pu lp

II I

388
2.0
4.3

trates to the fresh cow is also important. At the time of freshening
she should be eating about 10 to
15 lb of concentrate daily. After
freshening this should be increased at the rate of about 1 or 2
lb daily. If complete mixed rations
are being used , they can be shifted
to a high energy ration about two
weeks following freshening.
A maximum of about 2% of
body weight or about 30 lb concentrate is usually as much as most
Holstein cows can be fed without
some risk of off-feed or other
digestive problems. However, if
this grain can be portioned out in
more than two feedings daily or
included as part of a complete
mixed ration, higher levels of
grain can be fed successfully.
When feeding these high levels of
grain it is necessary to take all precautions to insure that cows receive their required amount of
roughage. The minimum amount
of roughage is slightly more than
1% of average body weight or about 15 lb daily for a Holstein cow.
Results from Michigan State
University point out the importance of level of grain feeding just
following freshening . The service
per conception were reduced from
about 2.0 to 1.5 when the grain
level was increased from a low
level to a high level. It was also
shown that the feeding of a high
level of grain (20 lb/day) before
freshening was of no additional
benefit.
However, research evidence indicates that excessive energy during the dry period and immediately after freshening can have a detrimental effect on reproduction.
In one study, cows fed a ration
consisting of 20 lb of grain before
freshening followed b y fullfeeding of grain after freshening
suffered a higher incidence of cystic ovaries, required more services
per conception, had more abortions and a longer calving interval
compared to control animals fed
only 6 lb of grain prepartum and
20 lb after freshening. This illustrates the importance of restricting
grain during the dry period and
controlling the level of grain after
freshening.

Ration Protein
In addition to the concerns with
energy in the cows ration during
early lactation we also know that
fresh cows need a high level of
protein. Between 16 and 19% protein in the total ration dry matter is
needed for top milk production. If
cows are not fed enough protein,
reproduction may suffer. Low
protein can cause silent heats, failure to cycle, a low rate of conception and reduced feed intake. The
adverse effect of poor intake was
previously discussed.
However, recent research evidence indicates that excess of protein may also cause reproductive
problems. To maintain optimum
reproductive performance, dairymen should maintain a continuous
forage testing program and frequently check their ration balance
to be sure of keeping the protein ,
as well as other nutrients, at their
proper levels.
Urea has frequently been implicated as a possible cause of reproductive problems . However, an
evaluation of a large collection of
commercial herd data demonstrated no relation between use of
urea at recommended levels and
the common measures of reproductive performance. Limited information , however, does suggest
that feeding urea beyond the recommended le ve ls ma y increase
abortions and retained placentas.
Urea could also reduce feed intake
in early lactation because of its low
palatability. We recommend that
urea not be used in early lactation
rations or that it be fed as part of
complete mixed ration , preferably
including silages.
Vitamin and Minerals
for Reproduction
Vitamin A is the primary vitamin of concern in normal reproduction. However, it is generally
felt that vitamin deficiencies are
not a common cause of reproductive difficulties in Nebraska dairy
herds. Vitamin A is known to be
important in preventing abortions
and
minimizing
retained
placentas. Ordinarily there is no
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need to supplement the ration
with vitamin A. Conditions under
which supplemental vitamin A
may be needed are:
1. When feeding forages that
are mature, or that have suffered
from rain damage.
2. When the hay fed is more
than a year old (vitamin A value
will drop about 50% during a
years storage, whether under cover or not) .
3. When feeding hay or haylage
that has undergone heat damage.
4. When feeding very high
levels of grain causing roughage
intake to be minimal.
5. When feeding corn silage
harvested after maturity.
Several experiments have evaluated high supplemental levels of
vitamins to determine whether reproduction or health of the reproductive tract can be improved.
Generally, no benefits have been
found (details of research at Nebr~ska on this subject are in
another article of this report). Recent reports from Germany have
indicated benefits to reproduction
from supplemental carotene in rations with ample vitamin A. Work
is now underwa y in the U nited
States to determine whether their
results are reproducible here (see
special article on carotene in this
report).
The major mineral requirements for reproduction are phosphorus and calcium. A phosphorus deficiency is of most concern in
rations for growing heifers ,
however, a low level of supplemental phosphorus also is
usuall y needed for the milking
herd . A calcium deficiency could
occur in animals being fed high
levels of grain along with corn or
sorghum silage as the primary
roughage. However, none of our
rations should ever run short of
this mineral because of the low
cost of calcium supplements.
Some trace-minerals are known
to be directly related to reproduction. Iodine, copper, zinc and sulphur are all important, especially
when feeding rations high in corn ,
sorgo,, or other cereal crop silages.
To assure adequacy of these
minerals a periodic mineral analy-

sis on feedstuffs being used in the I
herd is advisable.
I
Selenium is essential to prevenI
tion of retai ned placentas, however, the selenium naturally present I
in feeds in Nebraska appears to be I
sufficient for th e needs of dairy
I
cattle.
Recommendations

I
I

1. Forage testing and continual
attention to maintenance of a bal- I
anced ration is the basis of a good I
feeding program that as ures I
good production and reproducI
tion.
2. Feed the high producing cow I
Control of retained placenta and uterine
in the early lactation a ration pri- I
infection is necessary for normal calving.
marily of coarse hay and grain ra- I
tion ingredients of high palatabi- 1 Selenium, Vitamins A, D, E
lity to minimize the chance of offfeed and to maximize energy in- I
take. Introduce moisture silages
gradually following freshening .
Increase feeding of grain gradualBoth selenium and vitamin treatLarry L. Larson
ly through about a two to three
ments are now commonly recomand
1
week period.
mended during the dry period.
Foster G. Owen
3. Vitamin A, though essential
Since Nebraska soils are not
Placental retention is a serious
usually deficient in selenium (in
for reproduction , is usually adequate in commonly fed ebraska raproblem in many dairy herds . A
the past we have been more contions. However, under some conplacental retention rate of about
cerned with selenium toxicity due
ditions supplemental A is impor10% i common but varie from
to excessive levels) and cows contant. Whether supplemental
year to year and from herd to
suming good quality forage are excarotene is beneficial is still unsetherd. An incidence of 50 % or
pected to receive adequate
more may occur in some herds.
tled .
amounts of both selenium and
Cows that have retained placentas
4. Supplementation with calvitamins, we conducted a trial to
cium and phosphorus will var y
frequently develop uterine infecdetermine the value of these treatgreatly with the source of
tions and require a longer rements under Nebraska conditions.
roughage fed to the herd.
breeding time, resulting in an ecoOne hundred H enty Holstein
5 . The trace mineral requirenomic lo s to the dairyman.
cows were used , with 30 cows rement usuall y can be met through
Several Ohio studies have found
ceiving no treatment, 30 receiving
the addition of a trace-mineralized
that the incidence of placental reselenium only, 30 receiving vitasalt or through a commercial pro- I tention could be reduced by treatmins only and 30 receiving both
tein supplement included at recing cows with selenium during the
t he selenium and vitamin treatommended levels. However, it is I dry period. Other studies uggest
ments. The selenium treatment
important to periodically obtain an 1 that vitamin treatments (various
contained 50 mg selenium and 680
a nal ysis of feeds being u ed to I combinations of vitamins A, D and
I of vitamin E. The vitamin
assure adequacy of these required
E) could also reduce the problem.
treatment contained 3 million I
minerals and to prevent feeding I
excess level that might be toxic.
I Table 1. Effect of selenium and vitamin treatmen ts on tbe incid e nce of retained placentas
6. Recent
niversity experiand otber health and reproductive measu res.
I
ments indicate that supplementaTrea unent
tion with selenium or administra- I
Selenium
tion of additional itamins is not I Health parameter
+ Vitamins
Vita mins
Control
Selenium
beneficial when using common
I Live births
87%
93%
86%
90%
ebraska forages of good qual ity
30%
24%
Retained placentas
27%
33%
I
a nd customary le els of vitamin
Uterine infections
7%
20%
22 %
17%
10%
4%
Milk fever or ketosis
additions to the grain ration.
10%
15%

Treatments for Placental Retention

I

' Foster G. Owen is Professor, Dairy Nutrition. Larry L. La rson is As ociate Professo r,
Dairy Ph ysiology.

I
I
·I

Foot problems
Days to 1st ovulation
Ovulated by 98 day
postpartum

23

28%
22
100%

48%
27

30%
27

69%
21

2%

79%

vitamin A, 450,000 IU vitamin D3
and 300 IU vitamin E. The treatments were given three to four
, weeks before expected calving
date. A second vitamin treatment
was given two to three weeks after
calving.
·
Treatments Not Effective

The 28 % overall placental retention rate of cows in this stud
was relativel y high . However ,
none of the treatments were effective in preventing retained
placentas (Table 1). The rate ofretained placentas for all cows recei ving the selenium treatment
was 28 %-the same as for untreatLarry L. Larson
ed controls. The average retention
and
rate for all cows receiving a vitaFoster G. Owen
min trea tment was al so similar,
27 % for those receiv ing th e injecPoor re producti ve performa nce
tions and 30% for the controls. In
is
a major problem in ma ny d airy
addition , the selenium and vitamin
herds
. Man y facto rs may contritreatments had no obvious benefibute to poor reproducti on . Corcial effect on an other health and
reprodu ctive measure studied .
1 recting any o ne factor is not likely
to improve fertilit y in all situ aAlthough the higher incidence
of foot-related problems found in I tions. Recentl y, beta-carotene ha
cows recei ving the combined sele- I been suggested as another factor
nium and itamin treatments can- 1 that might influence reprodu ctive
not be full y explained , they were r performance in cl air cattle.
not thought to be directly a result
What Is Beta-Carotene?
of the treatments. H owever, this I
Be
ta- caro tene is th e n at ur a l
emphasizes the need to be ca utious
source
from which cow get their
about excess ive supplementation ,
vitamin
A nee d s. It is fo und in
especially when using treatments
that are potentially toxic.
I high quantiti e in most green gr asses and legumes. Mu ch of the betaComplex Problem
I carote ne consumed is converted to
Placental retention is a complex I vitamin A in the a nim al's bod y.
problem . Results fro m thi s a nd I Anim a ls requi re vita min A fo r
other studies indicate that the sele- I normal health and re production ,
nium and vitamin status of the CO\ I and vitamin A is commonl y add ed
to many rations.
are only two o ut of numero us facIn the past, the o nly fun ction of
tors that might ca use placental re- I
tention . The results empha ize the I beta-carotene wa tho ug ht to be
that of the precursor fro m which
need for feed anal y is to detervitamin A was fo rmed. H oweve r,
m ine its nutrient co ntent. Selerece nt evide n ce fro m Euro pea n
nium and vitamin treatme nt are
re search e r s s u gges t th a t b eta only likely to benefit cows receiving a diet deficient in th ese nutrients. Since no benefits would be
Table l. Carotene status of some Nebraska
e x pected in cow s r ece ivin g a n
adequate diet, and excessive vitamin A and selenium supplementaRougha e
fed
tion could even be d e trim e nta l,
avoid their indiscriminate use.
Herd A
2- r.-old alfalfa hay

I
I

I

1

La rr L. Larso n is A sociate Pro fessor,
Da ir y Ph ys io logy. Foster G . Owe n is
Professo r , Dairy utritio n .

Herd B
Herd C
Herd D

Fres h alfa lfa haylage
Fre h alfa lfa hay lage
to red haylage and
corn sila e
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carotene mig ht have a specific role
in r e produ cti o n th a t ca nn o t be
satisfied by vita min A.
Is Beta-carotene Deficient in
Nebraska Rations?

Alth o ugh beta -ca r o te ne in
green grasses a nd legumes is high ,
it is low in concentrates , mature
corn sil age a nd h a s th a t h ave
been r a in d a m age d , sto red fo r
long periods, or a re mature and of
poor quality. H eifer and cows o n
p as tures during the s ummm e r
months should receive ad equ ate
amounts of beta-carotene that ca n
be converted to vitamin A. H owever, milking cows fed ration high
in co ncentrates a nd co rn silage
could be deficient in beta-ca rotene
and these rations would commo nly
be supplemented with vitamin A.
T able 1 gives the beta-carotene
leve ls fo und in fo ur
eb r as ka
herds. Herd A was feedin g one- to
tw o- yea r- o ld a lfa lfa h a ; th ese
cows had the lowest blood levels of
beta -ca r o te n e . H e rd s B a nd C
wer e fee din g ne w cr o p a lfa lfa
haylage and th ese cows had th e
hi g he t caro tene levels. H erd D
wa fed sto red haylage and co rn
silage. It was evide nt that the betadairy herds.
~u m bt:r

f3-ca ro tene, 1-lg 100 ml
blood se rum
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Figur e 1. Beta-carotene concentrations in blood of heifers fed either control or betacarotene supplemented rations.

carotene levels found in the blood
reflected the amount received in
the feed.
Is Beta-carotene Supplementation
Beneficial?
Several European studies reported that beta-carotene was benefical, but an extensive stud y in
Israel revealed no benefits . We
have started experiments to
answer this question under Nebraska conditions.
Three trials have been conducted to determine the effect of
beta-carotene su pplementation on
the reproductive cycle and conceptio n rate in 50 Holstein heifers
(trial I : August, 18 heifers ; trial II:
December, 14 heifers; trial III:

April, 18 heifers). All heifers were
fed year-old alfalfa ha y freechoice. Heifers in trial I received 2
lb and in trials II and III, 4 lb of
grower ration per head per day.
Each pou nd of the grower ration
contained 2 ,500 IU vitamin A.
Half of the heifers in each trial received 300 mg beta-carotene daily
mixed in their grower ration. T he
test period for each trial was about
two months. Heats were synchronized with p rostaglandin F 2 cx so
that all heifers could be inseminated after one month of receiving
beta-carotene and would continue
to receive it during the first critical
month after being bred .
I n each stud y, beta-carotene
level s in t h e blood of su p-
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plemented heifers were higher after only one week of feeding and it
remained higher for the entire
tria l (Figure I ). Beta-carotene
apparently had no effect on the
number of heifers that came into
heat or t he lengt h of the heat
period . The inter va l from the
prostaglandin treatment until the
heifers came into heat was longer
in the heifers receiving the betacarotene (Figure 2) . This suggests
that the carotene status of d airy
heifers might be important if heifers are to be bred at a set time
(without heat detection) after heat
synchronization.
Possible improvement in reproduction was noted in two of the
three trials with heifers (Figure 3).
Heifers in trial I had been on pasture before the start of the trial
and t h eir b lood carotene was
maintained at relatively high levels
throughout the study. This may be
the reason for the lack of a response in trial I. Although conception rates in trials II and III average 10 percentage units higher for
those receiving carotene, additiona l data are required to draw a
sound conclusion on its value because of the small number of
animals involved. No other benefits were observed.
It seems logical that if betacarotene does have a specific role
which is independent of vitamin
A, it would be more critical in lactatin!? cows. Studies with cows are
now m progress.
Conclusions
Beta-carotene appears to affect
some rep roductive functions , including the time at which heifers
return to heat after heat synchronization with prostaglandin F2 cx.
Initial results at Nebraska suggest
that beta-carotene supplementation m ight improve conce p tion
under some conditions. H owever,
additional st u d ies with larger
numbers of animals are required
to reach a sound conclusion on the
relationship of carotene to fertility.
1
Larry L. Larson is Associate Professor ,
Dairy Ph ysiology. Foster G. Owen is Profes sor, Dairy Nutrition .

Controlling Iodine in Milk
Stan Wallen,
Foster Owen
and
Duane Rice 1
You owe ($$$) it to yourself to
avoid excessive iodine in the milk
you produce. Recently, one of the
largest food companies in the U.S.
threatened to reject milk produced by members of ebraska's
largest dairy cooperative unless
the level of iodine in their milk was
reduced to less than 500 11-glliter.
The reason for this potential market
loss is the concern by some public
health officials that Americans
may be consuming too m~ch
iodine-particularly ~rom m1~k.
The American Thyroid AssoCiation stated that further increasing
dietary iodine by Americans may
present health problems.
Table I shows the average
amount of iodine that Americans
consumed in 1978 was more than
the amount needed for adequate
nutrition and that most of this
iodine came from dairy products.
Over the period of time ( 197 4 to
1978) that the Food and Drug
Administration conducted the
Total Diet Study, the amount of
iodine contributed to the diet by
dairy products increased significantly.
Excess Iodine Source-Feed
The primary source of ~xce~s
iodine in milk is feed. Iodme IS
added to animal feeds or made

available in salt blocks to prevent
iodine deficiency, to improve reprpductive efficienc y, and as . a
preventative measure for certam
animal diseases such as footrot and
"lumpy jaw". Other iodine sour_ces
in milk are the naturall y occurnng
iodine in grains and forages , and
veterinary medications containing
iodine compounds . Iodophors
used for teat dips , udder washes ,
and sanitizers used in cleaning
milking equipment and housing
for animals contribute only small
amounts of iodine to milk.
Even though iodine has nutritional and health benefits for cattle it can be detrimental to animal
he~lth if fed at excessive levels. It
can lower milk production and decrease reproductive efficienc y.
The primary source of excess
iodine in the dairy cow ration is
organic iodine (EDDI)-this despite the fact that manufacturers
of EDDI currently put the following warning on their products
label: "Prevention and treatment
levels should not be administered
to animals whose milk will be used
for human consumption or food
processing."
Another important source of excess iodine in dairy cow rations is
"multiple dosing" of supplemental
iodine. In some herds, iodine may
be added to the ration from several sources, including protein and
mineral supplements, vitamin and
medicated supplements, as well as
the " salt block " . A single sup-

Table I. U.S. Food and Drug Administration toial diet study.
Dail ) iod in e inta ke

Requi red a

Infants
Toddlers
Adults

Fro m
dain prod ucts

A\'g. ima ke

·-------------------- (micrograms) --------------------45
576
70
728
150
696

au .S. Recommended d aily a llo wa nces.
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(%)

80.8
55 .6
56 .0

plementary source of iodine will
usually provide all the added
iodine needed in the ration. Multiple iodine-containing supplements
usuall y cause undesireable high
milk iodine levels. The required
iodine can be provided to the milking cow by one of the following
methods:
- Trace-mineralized ... or iodized salt (.005 to .01 percent
iodine)-1 percent of grain ration.
-Or .. . protein supplement included at about 500 pounds per
ton of grain ration (with .002 percent to .004 percent iodine)-1 0 to
25 pounds per da y of grain ration .
-Or . .. free choice tracemineralized or iodized salt (.005
percent to .01 percent iodine)-3
ounces per da y.
The upper levels of iodine given
above should be used when feeding high protein grain rations.
Controlling Intake
Suggestions for controlling
iodine intake:
- When practical, use only one
source of supplemental iodine. Check
feed tags to determine w~et~er
other ingredients inc! ude wdme
(EDDI , iodates and iodides).
-I nclude iodine in the grain ration mixture rather than freechoice, because of widely varying
intakes of free-choice minerals.
Nebraska dairy farmers should
adopt these recommendations to
help ensure a continuing strong
market for their milk.
In 1981 a survey for iodine in
169 samples of Nebraskaproduced bulk milk (Tab le 2)
showed that 46% of dairies produced milk containing more than
500 ~J.glliter, the maximum desirable level in milk.
Reducing the amount of iodine
in a given herd's milk is not difficult. Changes in certain feeding
practices by participants in ~he
Nebraska Mastitis Control ProJect
reduced the level of iodine in their
milk. A survey of these herds during the spring of 1981 showed that
9 of the 32 herds were producing
milk that contained more than 500
11-g of iodine per liter. In itial_ly, t~e
average iodine concentratiOn m
the milk produced by these herds

Table 2. Iodine content of bulk raw milk
produced in Nebraska.
No. of

Concentration

Less than 500 f.Lgll iter
500 to 999 f.Lglliter
1000 to 1499 f.Lg/lite r
More than 1500f.Lg/ljter

sa mples

Percentage

92
49
16
12

54.4
29.0
9.5

7.1

was about 546 f.Lglliter. Notification and follow-up contacts with
these producers resulted in the
production of milk containing less
than 500 f.Lglliter in every herd.
The average iodine concentration
was lowered to 3Q4 f.Lglliter. Reducing the iodine levels in milk is
much easier than reducing the
somatic cell count in milk. Removing excess iodine from the ration
will reduce milk iodine in only
four days.
Currently used teat dips (that
contain iodine) when used properly, probably contribute less than
100 f.Lg of iodine per liter of milk.
Washing the cow's udder before
milking helps reduce the amount
of iodine getting into the milk
from teat dips. In some herds
iodophors are u ed as a premilking sanitizer to sanitize the udder.
Such a practice increases the milk
iodine level by only 35 f.Lglliter.
Backflushing the claws and teat
cups between individual cows with
iodine sanitizers to reduce the incidence of mastitis is gaining in
popularity. The small amount of
iodine which this practice adds to
milk (50 f.Lglliter) should not deter
its use. Only small amounts of milk
iodine can be attributed to teat
dipping and sanitizing milking
eqmpment. This is not of such
concern to cause any reservation
in continuance of these practices.
Th.e use of iodine sanitizers by
datry producers is sti ll recommended.
Producing high quality milk requires continuous effort by professional dairymen. Control of milk
iodine is another of the many responsibilities that dairymen must
assume to assure high quality mi lk
and the futu re of this important
industry.
'Stan Wallen is Extension Food Scientist.
Foster Owen is Professor, Dairy Nutrition.
Duane Rice is Extension Veterinarian.
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W~en .the tr~sponder is in position it transmits its code number to the feed stall receiver.
This sJgnal •s relayed to the computer for memory search. U this cow n u mber is entitled to
feed the computer sends the quantity signal to the motor drive dispenser via the power
supply.

Computers Help Feed Cows
Foster G. O wen
and
Kelly Keaschal1 1

does the feeding--or puts the ration in front of each cow.

Many advances have been made
in using computers for feeding
dairy cows. Today the computer
can practically "do it all".
For years the computer has been
used to formulate dairy rations.
Computers were first u ed by commercial feed manufacturers, but
more recently they have been used
through our extension programs,
for the formulation of rations for
individual dairy herds. The FEEDMIX DAIRY program on the University's AG r ET computer system
will formulate balanced least cost
rations based on a series of ration
requirements dependent on herd
production and feeding methods.
Feeds are selected on the basis of
their nu trient content and physical
properties. In this way, the computer determines what to feed.
Some computers stems also calculated feeding schedules indicating
amounts that should be fed to cows
producing different levels of milk.
T he . n~west application of computers IS m the JOb of actually f eeding
the cow. The computer activates a
mechanical system that actually

These systems consist of three
main components . First, there is
the feed storage tank having feeding stations for from one to four
cows. The number of storage
tanks and feeding stations depends on the herd size. Generally,
one feeding station can accommodate from 15 to 20 cows. Second ,
there is the necklace pendant that
the cow wears around her neck.
The pendant contains a component that serves to identify each individual cow. Third, there is the
computer itself, which connects
with each feeding station.
The system works like this. Each
cow is given a necklace with her
specific identification (several
hundred cows may be handled by
a single computer). Next , the
dairyman inputs on the keyboard
of the computer each cow's ration
number, (if different rations are to
be [ed) then the amount of grain
ratwn that each should receive
daily. The cow goes to a feeding
statiOn where her identifier contacts a metal plate on the feeder
allowing the computer to identify
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the cow. It will check and see
whether she is at the feeder with
her assigned ration. If the cow is at
, the correct feeder , the computer
determines whether she has eaten
her grain allowance. If she has not
eaten her allowance the computer
activates a motor switch whi ch
runs an auger. The auger will then
turn slowly delivering her grain
until she leaves the station or until
the grain allowance is eaten.
These feeders generally are set
to allow only a portion of the total
days allowance at a single visit to
the feeding station. For example,
if the computer is programed for
one-quarter portions, a cow with a
20 lb daily allowance will be fed 5
lb during each 6-hour period .
There are a number of variations
in portioning and feeding the daily allowance with different computer equipment.
Benefits of Computer Feeders

Computer feeders offer dairymen a number of advantages. The
allocation of grain through the systems is much more closely controlled than is possible under conditions usually found on Nebraska
dairy farms. Since the job is done
mechanically, it also saves time. On
most of our dairy farms grain
feeding is done during the milking
operation. This chore must be
done for each cow twice daily ,
year-around. The total-time saved
by the computer systems wouid
vary, depending on the extent of
present mechanization and the
time waiting for cows to finish eating. The time savings made possible by feeding the grain ration
automatically outside the parlor
may be needed for getting the
crops seeded in the spring, harvested in the fall, or for other purposes.
These systems also make possible the feeding of several different
grain rations on dairies that find
this impractical in their present
operation . Special rations for cows
in different stages of lactation can
improve both performance and
economics of feeding. With many
of the automated feeding systems
it is not necessary to divide cows
into separate lots for feeding the

different rations . Different rations
can be fed by using more then one
storage tank or by installing a divider in the storage bin . When
different grain mixes are fed , cows
are restricted to a particular feeding station by the ration number.
These systems, then , save the labor
otherwise required for handling
cows in several production groups .
A high percentage of Nebraska
d~iry men consider grouping of
cows impractical beca use of their
present facilities or because of
their relatively small herds.
Other advantages relate to feeding of the ration in three or more
portions daily. Feeding in smaller
portions he! ps reduce digesti ve
disorders , promotes higher grain
consumption and better utilization
of nutrients. The computer system
also helps dairymen "check" cows.
A computer provides a daily listing
of cows, showing which cows ate
their total grain allowances during
the previous 24 hours and which
did not. Depressed feed intake is
often an early sign of some disorder. Such cows can be observed
closely for detection of some possible health or other problems.
Timely attention to these conditions may avoid a serious production drop.
Are They Practical?
One may ask, "Are these computer feeders practical for Nebraska dairyman at this time?" Some of
our dairymen must think so, because several systems have already
been installed. Probably 12 to 15
systems were put into use during
the last 12 months. Whether such
a system is economic depends on
several factors-the cost of the system, herd size, feed and labor cost
and the extent to which the dairyman will ful1y exploit the capabilities of the system. Some suggest at
least 100 cows are needed to justify
computerized systems, however,
units for herds of around 40 cows
are said to be in developmental
stages. Several non-computerized
mechanical systems appear practical for smallers herds also.
1
Foster G . Owen is Professor , Dair y
Nutrition . Kell y Keaschall is Extension
Assistant.
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VentilationGerald R. Bodman
and
David P. Shelton 1

Ventilation is required in all
livestock housing facilities . Li vestock facility ventilation means introducing fresh air and expelling
foul air. The discharged air might
contain dust, moisture, odors, excess heat, or other contamina nts
considered detrimental to animal
health and good animal performance.
While the concept of replacing
foul air with fresh air is easy to
visualize, accomplishing this feat is
more difficult. Careful planning
of all aspects of a livestock production facility is required to insure
that the completed structure can
be efficiently and properly ventilated. Most important, plans for
the ventilation system must be incorporated into the facility plans at
the initial stages of the overall
planning process.
Buildings ma y be ventilated
mechanically using fans to move
fresh air throughout the building
or non-mechanically by relying on
air movment resulting from the
wind and air density differences
due to temperature. Nonmechanical ventilation is often called "natural" ventilation. However, as with a mechanical system ,
special design features must be
built into the facilit y to achieve
good ventilation. Calf and tie-stall
barns are commonl y ventilated
mechanicall y, whereas free-stall
and bedded-pack barns are usually
non-mechanically ventilated.
Ventilation "Musts"

For a ventilation system to provide a healthful environment within the animal space, three features
or characteristics are necessary:
l. Good quality air must be
brought into the space being ventilated . Almost always, this means
introducing outside air into the
building. Air should not be moved
from one animal building to

Plan It Carefully
another. If air being removed
from one facility is of such quality
(temperature , moisture , o dor s,
etc.) to qualify as good quality air
in a second structure, the first
building is probably being ventilated more than necessary. Overventilation means hig her o perating costs and more potential problems due to drafts.
2. The proper quantity of air
must be provided. In mechanical
systems, the quantity of air introduced into a building is controlled
primarily by the fan and air inlets
(negative pressure system) or outlets (positive pressure system). In
non-mechanical systems, the
quantity of air moved through a
building is controlled by inlet and
outlet size and the relative positions of these openings.
3. Good distribution of ventilation air is necessary to eliminate
dead-air spaces within the animal
zone and be draft-free. Good distribution is primarily a function of
inlet location and a ir ve loc it y
through the inlet.
Many mechanicall y ve ntilated
livestock facilities are poorly or improperly ventilated due to a fai lure to adequate ly consider the
essential design elements required
for good ventilation, especially fan
se lection and inlet design . High
quality fans capable of moving air
at the desired rate and having reliable performance characteristics
should be selected.
A recommended practice is to
buy only fans having an Air Movement and Con t rol Association
(AMCA) "Certified Rating' seal.
Once installed , controls and fan
blades, h o u sin gs , and shutters
must be kept clean to maintain a
high level of o perational efficiency. Additionally, inlets must be adjusted to provide an opening consistent with fan operation if the desired venti lation rate is to be
achieved. No screening with openings smaller than W' x W' (1.3 x
1.3 em) should ever be used on inlets. Small mesh screening reduces

the effective size of the inlet and
quickl y becomes plugged wi th
accumu lated dirt and dust.
Design Important
Design of the ventilation system
before purch asing a building is
especia ll y importa nt with nonmechanical ventilation due to the
difficulty in changing structural
components during con struction.
The basic design requirements for
non-mechanical venti lation systems in free-stall and bedded-pack
barns are:
I. Roof slope-4: 12 or stee per.
2. Eave openings-! " (2.5 em)
of opening height per l 0' (3 m) of
building width.
3. Rid ge openings- 2" (5 em)
clear horizontal measurement per
10' (3 m) of building width .
4 . Sid ewall o penings-minimum of2' (0.6 m) , or for buildings
over 40' (12.2 m) wide, 6" (15 em)
of panel height per 10' (3 m) of
building width.
Openings at the ridge , eaves,
and sidewall s should be co ntinuo us the full building length .
Eave and sidewall openings should
be provided along both sidewalls.
In addition to opening sizes,
opening position is important.
Eave and ridge openings must be
positioned to allow warm moist air
to escape through the open ridge
as cool fresh air enters along the
eaves. Sidewall openings must be
kept low enough to provide the required airflow through the animal
zone during warm or mild weather.
For additional information in
ventilating dairy facilities, write to
the Agricultural Engineering Department, University of Nebraska-Lincoln , and request the following publications: Ventilating
Warm Buildings (No. 7 10) , Environmental Control Systems for
Calf Nurseries (No. 701), Ventilation System Design for Tie-Stall
Dairy Ho using (No. 702), Diagnosing and Trouble-shooting Ventilation Problems in Calf Barns (No.
707), or Non-Mechanical Ventilation of Animal Housing Facilities
(No. 706).
1
Gerald R. Bodman is Extension Agricultur a l Engineer-Livestock S ystems .
David P. Shelton is Extension Agricultural
Engineer.
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Economic
Guidelines
for Culling
H. Doug Jose 1
Are all the cows in your herd
paying their way? If not, how do
you determine which cows should
be culled? Or, how do you decide
wh.i.c h cow to replace with a first
calf heifer you want to put into the
milking herd ?
There are six basic considerations in vo lve d in determining
which cow to cull. These are:
I. Production level.
2. Breeding efficiency.
3. Other health conditions.
4. Age.
5. Genetic pctential.
6. Temperament.
The next step is to determine
what specific culling measures or
criteria to use. What, for example,
is defined as "low production" and
what is the minimum acce ptable
production or breakeven production level to keep a cow in your
herd ? In this article, we'll look at:
I. Production levels required to
break even and pay all production
costs.
2. Costs of keeping a cow with
conception problems.
3. The number of times it is economically feasible to re-breed a
cow before culling her.
Low Production

Breakeven Production-The
minimum required level of production to keep cows in the herd is
the level of production which covers all costs except return to equity
capital, labor, and management.
This is the production level required to break even if only cash
costs are considered . In the short
run , the operator can continue operation without receiving a return

for equity capital, labor, and management. The cows producing below this short run culling level will
actually be making no contribution
to the operator's family living costs
and limit the ability of the operator to expand the operation.
In the long run, all costs must be
covered. This includes a return on
your equity capital or the capital
you have invested that is not borrowed as well as a return to family
labor and management. The family living costs of the dairy operator, as well as capital for reinvestment and farm growth , must
come out of these returns. The
long run breakeven point is the production level which covers all the
costs of production including a return to equity, all labor and management.
Production Costs-An itemization of costs for a herd with an
average production level of 13,000
lb milk per cow per year is presented in Table 1. A summary of
the annual breakeven calculations
based on data in Table 1 is presented below:
Net wst of Producing milk
(Table I)
$ 1,788.79

Costs
Feed---------------------------------------------------------------------------- $79 1.00
Bedding----------------------------------------------------------------------13.00
Milk H au Iin g ---------------------------------------------------------------85.80
Breeding fees---------- ---------------------------------------------------16.00
Fuel and oil-tractor & machinery----------------------------------30.93
Interest on cattle at 12 % ------------------------------------------------ 276.00
Interest o n feed and operating expenses--------------------------88.54
DH lA and other records-----------------------------------------------18.00
25 .00
30.00
Supplies----------------------------------------------------------------------30.00
Repairs on buildings, machinery & equipment------------------40.63
Insurance on cattle-------------------------------------------------------7.20

~~i~~~~~~~~-~-~~-~=~~~~-~=-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Total "cash " costs

$ 1,452 .1 0

Operator's labor at $5.00 per hour---------------------------------- $275.00
Death loss -------------------------------------------------------------------69.00
Fixed costs on facilities & equipm ent-------------------------------- 143.55
33.06
Overhead: 5% of cash costs-------------------------------------------Management: 4 % of total receipts-----------------------------------78.08
Total "non-cash" costs

$598 .69

Total costs

$2 ,050.79

Credits
.3 Cull cows
$169.00
.06 Cu ll heifers
48.00
.53 Day-old calves
45.00
et cost of producing milk

$262 .00
$1 ,788.79

aSource: Estimated Crop an.d Livestock Produc1wr1 Costs. 198 I . EC 8 1-872 (Rev. 19 I ) ~ebraska CooperdLivc Extensio n Sen·ice.
Lincoln

(I )

Breakeven production to cove r all costs
with milk at $12.50/cwt. *
( I) + $.125perlb
14,3 10 lb per cow (2)
Equity, labor and management charges:
Interest on equity capital
$167. 70**
Labor charge
275 .00
Management charge
78.08
$520.78 per cow (3)
1
et total costs exclud in g interest on equ ity
capital, labor, management charges ( I )-(3)
$ 1,268.0 1 per cow (4)

Breakeven to cover cash costs on ly
(4) + $. 125 per lb
I 0, 144 lb per cow

Table I. Estimated costs of maintaining a dairy herd including replacements per cow,
eastern Nebraska, 1981'

(5)

*The S 12.50 per cwt. figure used for milk
sales is designed to represe nt a blend of all
milk sold .
**Assumes 50% equity. In vestments are
$990 per cow for fixed facilities or 495 for
average depreciated value and $2,300 per
cow for li ves tock in ves tm ent. Interest
charged is 12 %.

The· producer receives no return for equity ca pital, labor, or
management if a cow produces be-

low an average annual production
level of 10, 144lb. With production
at the 14,310 lb per year level, all
costs are covered including labor
at the rate of $5 per hour and
equity capital at the rate of 12 percent.
As the average production of
the herd increases, the breakeven
leve ls of production will also increase slightly. The reasons for
this are:
l. Feed costs per cow increase .
2. Interest costs on the cow increase as the value of the cow is
higher.
3. Other costs which remain
constant per pound of milk such as
milk hauling, increase on a per
cow basis.
4. The management charge per
cow is higher as it is assumed management is worth more for a higher producing cow.
The breakeven level of production to cover all costs for a 16,000
lb average production herd is
15,597 lb with milk at $ 12.50 per
30

cwt. The cash costs to be covered
are $1 ,382.05 per cow a nd the
short run brea keven to cover the
costs is II ,056 lb per year.
Each indi vidual producer needs
to compute his own costs and production leve ls to determine the applicable culling point. The above
figures can serve as a useful guideline.
To summarize, two production
guidelines were discussed. Their
definitions are:
l. Total Breakeven Production :
Production level which covers all
costs including return on equity,
family labor and management
charges.
2. Short Run Breakeve n Point :
Production level which covers all
costs except return on equit y,
labor and management charges.
A summary of these production
levels is presented in Table 2.
Poor Conception
The second major reasor. for

of the producing cow will be the
additional costs for production ,
above the costs of maintenance
specified in Table 3.
These costs are presented in
Table 4. The fixed costs for interest on the cow and fixed costs
for the buildings were already included in Table 3 and so are not
included as costs in Table 4. The
net income lost is $89.35 per
month.
Total costs of repeat breedings
beyond the normal dry period are:
Direct costs (Table 3)
$86 .95
Lost income (Table 4)
89.35
Total
$176.30
per month

Table 2. Breakeven and culling production levels according to herd average production
with milk at a blend price of $12.50 per cwt. •
Average annual
herd production

T otaJ brea keven
production level

16,000
13,000

Pounds Per Cow
15,600
14,300

<~ Produ ction

Shon run breakeve n
production level

11 , 100
10, 100

Je, els are ro und ed off.

culling cows is breeding problems.
The producer must make a decision when an open cow will be culled. A nonrproducing cow eats and
takes up space but makes no contribution to farm income. She
could be replaced by a producing
cow. There are two costs the dairyman incurs for the non-producing
cow:
1. The direct maintenance costs
of the cow.
2. The lost net income by not
having a producing cow m her
place in the herd.
Maintenance Costs - The
monthly costs of direct maintenance for the non-producing cow
are shown in Table 3. The total
cost is $86.95 per month .
Let's assume the goal of the
operator is to have a 13-month
calving cycle. Assuming a 305-day,
or 10-month, lactation period , the
acceptable dr y period is three
months. What we are determining
is how man y months you can
afford to keep an individ ual cow
be yo nd this acceptable threemonth dry period. A cow co uld ,
for example, ha ve been milking

seven months and still not be pregnant. If she conceives now , the
calving interval will be 16 months.
She will be dry at least six months
be yond the 10-month la ctation
period , or 3 months more than the
acceptable standard. And each
additional month it costs yo u
$86 .95 just to keep her around .
Should this cow be re-bred again?
Or, should the cow be culled when
she finishes the current lactation ?
To answer this , another cost must
be taken into account and that is
the lost potential income.
Foregone Income-Foregone
income is the net income that
would have been generated by a
producing cow in place of one that
is not producing. In the above example, the open cow will be nonproducing at least six moms . If
you decide to cull her at the end of
the 10-month lactation, she could
be replaced by a producing cow
for those 6 months.
To calculate the foregone income we will assume the milk production for the current lactation; is
13,000 lb per year. The extra costs

Table 4. Income lost because cow was not in production, per month.

Returns:
Table 3. Maintenance costs for nonproducing dair y cow, per
month.'

Feed
Beddin g
Breeding feesb
Fuel and oil for
tractor and machin ery
Interest on cow ($1,400 X .0 1)
Interest o n feed and
operating expense
Veterinary and medicine
Utilities
Repai rs
Insurance o n cows
Labor 1.5 hrs. @ $5.00
Fixed costs on facilities
and equipment
Total

$25 .00
1.10
16.00
2.50
14.00
.75
2.50
2.00
3.00
.60
7.50

Avg. monthl y production is 1.300 lb
at $12 .50 per cwt. ( 13.000 lb produced
annuail y in a I 0-mo nth lactation)

$86.95

aSource: Table I
lrrhe breeding charge is the ani£icial insemi nation fee.

162.50

Productio n costs
Feed:

Total feed costs less co ts for
maintenance = $65 minus 25

=

$40.00

Milk hauling

7. 15

Interest on feed and o perating expenses

6.00

DHIA and other fees

1.50

tilities

.50

Supplies

2.50

Re pairs

.50

Labo r:
12.00

This is equivalent to about $5.88
per day for each cow not producing milk beyond the normal dry
period of 3 months.
Developing Culling Strategy-The cost of breeding problems are substantial. The monthly
cost is $176.30 or $123 for each
three-week heat cycle. This represents a loss in net farm income.
When should a cow be culled?
Or, how man y repeat breedings
should be attempted before the
cow is culled? Here are the calculations to make that determination :
1. Added cow depreciation by
replacing problem breeder with
purchased first calf heifer (assuming problem cow is replaced two
years sooner than herd average re-

Total labor less labor fo r mainte nance
= 4.5 minu 1. 5 hrs. = 3 hrs. @ 5.00

Total production costs
et income lost

15.00
. 73. 15

73. 15
$89.35
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placement rate): Average cow
depreciation =
$200 per year
Total added depreciation
2 yrs X $200
$400.00
2. Lower production
of replacement:
500 lb per year for
two years =
1,000 lb
Value =
1,000 lb X
125.00
$.125 per lb.
3. Higher value of a
heifer calf produced by
higher producing culled
cow
25 .00
4. Total potential cost
of replacing a cow after
two years rather than
the normal four years
$550.00
5. Breakeven period to attempt
to get original cow to conceive
$550 + $ 123/cycle =
4.5 or about 5.0 cycles
or about 3 months
After about three additional
months or four extra services the
potential costs of keeping the
problem breeder are higher than
the potential added costs of replacing her with another cow of unproven production. This means
the total acceptable dry period is 6
months after a 10-month lactation
period . A total dry period of three
months is an acceptable goal given

the normal physiological problems
of cows in highl y productive
herds.
Sum mary

Calculations in this analysis are
based on some broad assumptions
but are designed to represent the
genera l situation for dairymen in
Nebraska . The situation would
differ slightl y for purebred cows
which have had a history of relatively high production and have
produced productive progeny.
In general we can say- " keep
that problem breeder only as long
as you think the added costs of
keeping her an additional month
are lower than the added costs of
purchasing a replacement. " Remember, the costs to consider are
the added depreciation and interest on the replacement over and
above the depreciation and interest presentl y being incurred
with the problem breeder.
Factors other than production
and conception that influence culling decisions include other health
problems , such as acute and persistent mastitis, age , or the cow's
temperament. Production and
conception are , however, the two
most important factors from an
economic point of view. It is also
important to note that specific
acceptable rules or guidelines can
be established for both production

and conception. If a cow is producing less than 11 ,000 lb per year
or if she is going to be open longer
than seven months she should be a
prime candidate for culling.
Further, if she produces more
than 11,000 lb but less than about
15,000 lb, she is making on ly a
partial contribution to equity, unpaid labor and management and
hence is not contributing her full
share to famil y living, savings or
business re-investment.
If the herd average production
is 16,000 lb, the total breakeven
production level is 15 ,600 lb or
97 9{ of the herd average and the
short run breakeven level is 11 , 100
lb or 69% of the herd average. If
the herd average is only 13,000 lb
the total breakeven is 14,300 lb or
11 09{ of the herd average and the
short run breakeven is 10, 100 lb or
77 % of the herd average.
A quick rule of thumb is if a cow
is producing less than about 75 %
of the herd average, get rid of her
quickly.
It is also important to note the
average herd production to break
even in the long run is about
14,000 lb. Herds which average
less than this will find it difficult to
make the necessary re-investment
to keep the business in operation.
1H. Doug Jose is Extension Farm Management Specialist.
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